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@ Diamond stylus for perfect reproduc- 
tion, longest record life @ 10 multi- 
function valves @ Two 10° speakers 
@ Full stereo reproduction from single 
cabinet @ Glide-O-Matic, Cabinet at- 
tractively styled in Caucasian walnut or 
sapele mahogany @ All-wave, world- 
wide listening @ Six push-buttons for 
all functions @ Separate bass and treble 
controls with sonovision tone indicators. 


SAPPHIRE 


Worn out after 50 
hours of play, a 
sapphire needle 
forms a chisel edge 
that ruins your 
records. 


DIAMOND 


The finest, a dia- 
mond needle plays 
1500-2000 hrs, out- 
lasts 25 sapphire 
needles and gives 
perfect sound re- 
appears 
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NO ONE EVER REGRETTED BUYING QUALITY 
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the diamond stylus that may not be precision 
hed diamond stylus is not “just as 
can quickly damage your records. Insist on genuine 
polished diamond stylus replacement. 
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*Remember to Brimarize is 
to improvise by using an 
equivalent when a particular 
type is unavailable. It will pay 
you to investigate now. 


RIMAR 


Have you a replacement problem? We invite you to write, phone, or call. 


STANDARD TELEPHONES & GABLES PTY. LTD. ge kil 


AUCKLAND WELLINGTON CHRISTCHURCH WANGANUI NEW PLYMOUTH HAWERA ~— 


Box 571 Box 593 Box 983 Box 293 Box 344 Box 283 
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Manufacturers’ Federation. 
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New Zealand Radio, TV, and Electrical 
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W.D. FOSTER, B.Sc. 


Subscriptions : 
2s. 3d. per copy; 27s. per annum, posted. 
Advertising Rates supplied on application. 


CORRESPONDENCE 


All correspondence and contributions should 
be addressed to: 
The Editor, 
“Radio and Electrical Review’’, 
P.O. Box 6361, 
Wellington, New Zealand. 


OFFICES AND LABORATORY: 


48 Abel Smith Street, Wellington. 
Radio and Electronics (N.Z.) Ltd. 
Telephone: Wellington, 52-343. 
Telegrams and Cables: 
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Editorial 


Unhonoured But Not Unsung 
—A Genius of Electronics 


The most recent issue of our contemporary Wireless World to come to hand 
has in it a long article by the well-known technical author M. C. Scroggie on the 
genius of A. D. Blumlein—and there is little doubt that he was a genius in his 
chosen sphere—electronic circuitry. 


The strange thing about Blumlein and his work is that they are so little known. 
As Scroggie points out, this was due initially to his remarkably small volume of 
published technical literature. It is true to say that Blumlein was so.busy develop- 
ing and inventing new things that he had no time to write about them. As a re- 
sult, many things which could well commemorate his invention of them by being 
named after him have not been so named, and his brilliant original work is not 
even dreamed of by many present-day engineers. 


No one would claim, for example, that Blumlein “invented” modern high-defini- 
tion television, but it is true to say that but for him, it would have had to wait 
several years for its accomplishment. When Blumlein and his team commenced 
work for E.M.I. in 1935 on the development of the world’s first high-definition tele- 
vision system, electronic television could hardly be said to exist at all, and dozens of 
technical problems had to be solved before it became a reality. It was Blumlein who 
virtually designed the complete system by thinking out the best form for the com- 
posite video waveform which with very minor modifications is still in use today in 
Britain, and which led directly to the development of almost all the standard, televi- 
sion signals that have since been put into operation. Having done this, Blumlein 
had to find means for making his specification for a television signal into a reality, 
and at the time, hardly any of the required electronic circuits had been thought of. 
No one, for instance, had previously built amplifiers with bandwidths remotely ap- 
proaching those called for by the television system he had “thought up’, and it was 
Blumlein himself who first worked out the now commonplace methods of extending the 
bandwidth of resistance-capacity coupled amplifiers by means of shunt and series in- 
ductors. Those who have difficulty in grasping the need for, and the principles of 
D.C. restoration in television will appreciate the genuis of one who foresaw’ the neces- 
sity for it, and then developed the methods of accomplishing it that are still the 
standard ones today! That was just one of the many achievements of this man who 
literally made television possible in 1936—only about twelve months after he started 
working on it. He was the first man to appreciate the usefulness of cathode followers 
in wide-band techniques, and the first to devise a means of providing the saw-tooth 
scanning currents required by magnetically-deflected cathode ray tubes. 


The list could be extended indefinitely without going outside the field of televi- 
sion, yet, before he started work on this, he had already invented two-channel stereo- 
phony, as we know it today, and the means for making the gramophone records that 
twenty years later was re-discovered in America and is now known as the Westrex 
45-45 system. The whole thing is down in black and white in British Patent No. 
394325, whicn is 22 pages long and embodies over 70 claims. So much for Westrex! 


Before this, Blumlein had made the most notable advances in bridge measuring 
technique since Maxwell in 1865, but who, today, realizes that Blumlein invented the 
transformer ratio-arm bridge. 


He was killed in an aircraft accident during World War II, while engaged on the 
development of airborne radar equipment, which again owes more than anyone 
realizes to Blumlein’s genius. Mr ‘Scroggie’s article in Wireless World is long over- 
due, as is recognition of one who could almost be called the “father” of modern 
electronic circuitry. 


October, 1960 RADIO AND ELECTRICAL REVIEW 3 


~ 


The man 


who knows | ‘Vou get more out of : 


what's 


| eee TE LE FU NKEN 


Magnetophon 75K-I5: 


A moderately priced tape recorder 
which provides all possible facilities. 
Full range of accessories available 
to make it complete for home 
movies and slides. Press button 
controls. Extra-sensitive braking 
and tape tension control system. 
Recording head with ultra-fine gap. 
Indirect flywheel drive. Fast re- 
wind, quick stop button. Digital 
counter. Automatic tape-end stop. 
Connections for earphones. Remote Frequahcen tanker 60 16.000l (cps: 
stop/start control and extension at 32 i.p.s. plus or minus 3DB. 


speaker socket. In attractive light- Playing time 6 hrs. 20 min. (53” 
weight Styron Case, spool of DP tape at slow speed). 


Two tape speeds, 32 i.p.s. and 
1% i.p.s. 


Magnetophon 85KL: 


Provided with 6 watts push/ 
pull power stage, two 
matched oval speakers with 
cut-out switch, volume con- 
trol and separate bass and 
treble controls. Gives superb 
high-fidelity reproduction. 
Trick button allows you to 
superimpose recordings. 
Facilities to monitor through 


loudspeaker or earphones Two tape speeds, 32 i.p.s. and 
while recording. Public 74 i.p.s. 
address amplifier facilities. Frequency range 30—20,000 cps. 


Masiceave Fava Ecaeral at 74 i.p.s. plus or minus 3DB. 
ice ntr . . . * ” 
8 Y > Playing time 4 hrs. 12 min. (7 


External speaker connection. spool of DP tape at slow speed). 


TELEFUNKEN 


SS 


THE ORIGINATORS OF TAPE RECORDING 


Supplied and serviced by: Palmerston Nth. Christchurch Wellington Auckland Dunedin | 
AMALGAMATED WIRELESS (AUSTRALASIA) N.Z. LIMITED (Box 932) (Box 2084) (Box 830) (Box 1363) (Box 1016) 


WILL EVERY WORM TURN ? 


SOME KIND MIGHT NOT BUT 
OURS CERTAINLY WILL 


Illustrated is a tilter shaft for a venetian blind. In two 
parts, a spindle carrying a knurl of very precise dimens- 
ions designed to press snugly into the mating worm. The 
worm screw in turn has a two-start acme thread of special 
pitch. This pitch diameter must be of absolute and con- 
stant accuracy for the immaculately turned edges of the 
thread to mesh in a nylon quadrant. Free running here is 


absolutely essential to the qualities of a first-rate venetian 
blind. 


Call on us with your problem. 


auto machine 


MANUFACTURING CO. LTD. 
18-20 Nelson St., Auckland, C.1. 
P.O. Box 179. PHONE 21-539. 


.. communications ? 


are You Interested IN TaBnieret te tae FONE: 


--€Conomy ? .. safety ? 


ina word—EFFICIENCY !! 


Then we can assist — check your need or problem against the equipments to be presented each month. 


From Y.E.W. 
(Japan) 


From 20th CENTURY 


From HUGHES (inc.) 
ELECTRONICS LTD. (England). (U.S. 


From HEATHKIT 
A.) (U.S.A.) 


Photo Multipliers and other 


ae 7 Silicon and Germanium 
specialist tubes. Geiger— 


Rectifiers. Silicon Capaci- 


. Organic and Halogen ; ; . wou 
Type L/5 Insulation Tester quenched. Multi Gun tors. Switch Transistors. Wide range _ professiona 
Insulation Testers and GAT: Memory Tubes. quality instruments assem- 


Precision Measuring Instru- 


bled and tested, or in kit- 
ments for every application. 


set form. 


y P.O. BOX 5146, AUCKLAND Phone 43-479 
k= L b= K ih (OVERSEAS ) LTD. 


FOR COMPLETE INFORMATION CONTACT 


Special Equipments Division Phone 15-590 
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PERMANENT 
RADAR RECORDS for 
CIVIL AVIATION 


WITH THE 


AE] RADAR RECORDER 
AND PLAYBACK 


A well-proved military equipment now available 
for civil application 


* Complete traffic analysis. 
* Centralized training in air traffic control. 
* Permanent record on film of radar video signals. 


* Playback of actual signals and associated in- 
structions. 


* Survey and simulation for future planning. 


ASSOCIATED ELECTRICAL INDUSTRIES (N.Z.) LTD. 


AUCKLAND WELLINGTON CHRISTCHURCH 
Box 3670 Box 1997 Box 2091 


for living sounc... 


The New @ STEREO MASTER tz px 


This new Rola loudspeaker provides the answer to the audiophile who 
seeks maximum performance at a reasonable cost. Its 20-watt peak power- 
handling capacity is more than adequate for home use, whilst its distortion- 
free frequency response—45 c.p.s. to 12 K.C.—places it in the Hi-Fi class. 


Like other loudspeakers in the Rola range, the 12PX has been designed 
and built to recreate living sound, and when used with equipment of com- 


VENTED ENCLOSURES: parable standard it will do just that. 

If you wish to mount é pS tee f ; 

your Stereomaster 12PX Two Rola 12PX’s will enable you to set up a stereo system for little more 
in a vented enclosure, than the cost of a single Hi-Fi speaker of comparable performance. 


write for our 8 page 
brochure giving full con- 
structién details, 


Have your dealer demonstrate this fine new Rola 12PX so that you can 
judge its performance yourself. 


BRIEF SPECIFICATIONS 


Power handling capacity 20 watts peak 
Diaphragm resonance 5Oic,0:s. 

Frequency response 45 c.p.s. — 12 K.C. 
Voice coil impedance 15 ohms at 400 c.p.s. 
Air gap flux density 12,800 gausses 

Total gap flux 87,000 lines 


ROLA COMPANY (N.Z.) LTD. 


RISHWORTH STREET, WINGATE 
P.O. Box 5030, NAENAE 


Distributors throughoyt New Zealand, Arnold & Wright Ltd. 
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NOW! ADDITIONS TO OUR FAMOUS MULTIMATCH _ SERIES 


——— a 


TRANSISTOR 


TRANSFORMERS 
FOR THE 


Whether you’re a new chum 
or a veteran “ham”, you'll find 
a transformer to suit your 
needs at Beacon Radio—and 
remember, Beacon’s experts 
are always adding to their 
outstanding range. 


OUTPUT 
TRANSFORMER 
TYPE S98 
Covers normal 
primary load SB&YA~TAS 
impedances up NRG! FR Gs Siw 
to 1000 ohms 2 gs 
for push - pull 
and up to 250 
ohms single end. 
Secondary taps 
provide for all 
popular voice 
coil impedances 


Physical size ‘4 
watt” core. 


DRIVER 
TRANSFORMER 


TYPE D 18 


Covers turns 
ratios of 6/1, 
B71 2017 175715 
Liaevandie 5/1. 
Physical size, as 
“3 watt’ speak- 
es er transformers. 
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Cnr. Brown and Fitzroy Streets, Ponsonby, Auckland. P.O. Box 2757. Phones 14-704 and. 13-390. 
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_Emitape 


magnetic recording 
the world’s finest 
tape. 


There is a terrific demand for Emitape 
and supplies are always limited. We 
advise you to buy it whenever possible 
and be certain of having adequate stocks. 
Three different grades 


sizes / EMITAPE ''88"'—General Purpose 
EMITAPE ''99'"'—Long Play 
suitable for = EMITAPE '"'77''—Professional Grade. 


Full range of EMITAPE accessories, includ- 
ing jointing compound and empty plastic 
spools also available. 


all tape recorders 


EMITAPE is used in the World Famous Studios of "His Master's Voice", Columbia Parlophone, etc., and by the leading Broadcasting 
Organisations throughout the World. 


HIS MASTER'S VOICE (N.Z.) LTD. “2° La hp 


Hamilton 
Wellington Dunedin | Ris MAsTERS voice | 


FOR SALE 


Radio and Television Sales and Service Busi- 
ness in Auckland area. Workshop fully equip- 
ped for all types of electrical, electronic, and 
TV service, including pattern generators and 
wobbulators, etc. Service van available, equip- 
ped for TV location signal testing. Apprentice 
in third year, very valuable asset. Excellent 
agencies, and the only business of type in the 
area. Turnover between £10,000 and £12,000 
year. 

Owner wanting to sell for personal reasons. 
House could be arranged, possible assistance 
with finance. Price includes equipment, ‘stock, 
and vehicle, £2,600. , 

Replies to 
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Ve PROSPECTS 
C/o Radio and Electrical Review, 
Box 6361, Wellington. 
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TESTS PROVE M-O.V. In his article (given at the 4th National Symposium of Reliability 
and Quality Control in Electronics in New York). Mr. R. Brewer* 

SPECIAL QUALITY describes the tests carried out on M-O.V. Special Quality valves. 
VALVES ARE In comparing the reliability of these Special Quality valves with 

that of their commercial equivalents, he states:—‘‘ the Special 

SEVEN TIMES MORE Quality valves are about seven times better than their commercial 


RELIABLE THAN equivalents.” 


*Research Laboratories of the General Electric Co. Ltd., Wembley. Reprints of 


COM M E RCIAL Mr. Brewer’s article, which first appeared in the April 1958 issue of ‘“‘British Communi- 
cations and Electronics’’, are available on request from the 
EQUIVALENTS BRITISH GENERAL ELECTRIC CO. LTD. 
Percentage within limits curves for M-O.V. 
special quality valves and for commercial valves. . 


The table shows in detail the results obtained by the comparative life- 
testing of special quality valves and their commercial equivalents. Of this 
and the vibration-fatigue test, Mr. Brewer writes:— ‘‘... tests carried out 
on four types of Special Quality valves have shown a high order of relia- 
bility in both types of test. The development of these valves has benefitted 
from the study of the causes of failures occurring in the life tests of com- 
mercial valves. This study has shown how valve assembly, processing and 
design faults can affect life, andit has thus provided an important feedback 
path by which improvements in valve reliability have been made.’’ 


a 
_—_—-—_ 


—~_ 
COMMERCIAL EQUIVALENTS TO ——~ 
SPECIAL QUALITY VALVES ———— ~~ 


% WITHIN: LIMITS 
o 
. 


Comparison between Special Quality valves and commercial 
equivalents on 500-hour electrical life test. 


400 600 
HOURS LIFE 


Type references 


Reliable Commercial 
; 2 : - ; 


| No. outside | % outside | | No. outside | % outside 
Reliable Commercial No. run | limits limits | No. run | limits | iimits 
CV4005 U78 1,185 ) | 0.17 474 
CV4014 Z77 1,245 4 0.32 99| 
CV4062 N78 185 2 1.1 960 | 


| Totals ...| 2,615 


THE M-O VALVE co. LTD. BRITISH GENERAL ELECTRIC 


BROOK GREEN - HAMMERSMITH - LONDON, w.6é. CO. LTD. 


New Zealand Subsidiary of the General 
Electric Co. Ltd. of England. 


Wellington, Auckland, Hamilton, Napier, 
Christchurch, Dunedin, Invercargill. 


A subsidiary of the 
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PACE MAK ER 


available for Christmas sales 


Shown here actual size — the 
smallest 6 Transistor — T.R.610 
— available in Black and Gold, 
Red and Gold, Ivory and Gold, 
complete with carry bag and 
extension earphone. 
SPECIFICATION 


Circuit: Six-Transistor Superheterodyne 
Freq. Range: 535-1605 ke. 560 m- 190 m, 
Useful Field 


Intensity: 400/V/m (Output 10mW) 
Selectivity: Approx. 18 db (at 10 ke off) 
Signal-to-Noise f 

Ratio: 25 db (Input ImV/m) 

Power Output: Approx. 80 mW maximum 
Approx. 50. mW undistorted 


Antenna: Built-in Ferrite Bar-Antenna 

Speaker:, 21’ P.M. dynamic (Impedence 
8 ohms) 

Battery: 9V Eveready 216 

Weight: (9.2 ozs.) 


Sony — a global name in transistor radios — 
g 


Dimension: Ce ray ee aa he 


now assembled in New Zealand by Collier & Beale Ltd. 


For the National Distributors — H] W, CLARKE (N.Z.) LTD. 


4137 


B-A-N-D 
S-P-R-E-A-D 


BASIC KIT—TYPE 9 


Completely assembled, wired, and tested up to converter tube. 
Fitted to sturdy 8/9 valve, plated steel chassis. 

Accurately aligned to dial calibration. 

You merely add I.F. and audio stages. 


The spread on shortwave makes shortwave tuning easier than 
broadcast. 


IDEAL as base for really high-quality RADIOS, 
TUNERS, RADIOGRAMS, etc. 


Details: 

49, 31, 25, and 19-metre bands, plus broadcast. Extremely accurate cali- 
bration and frequency stability. Split stator tuning condenser and tem- 
perature compensated oscillator. Only three simple adjustments neces- 
sary to completely align each bandspread band. Handsome floodlit dial 
scale. Effortless tuning from high ratio 24/1, ball-bearing spin wheel 
drive. Gang isolated from mechanical and electrical vibration and noise. 
Bandspread. calibration linear and marked in 100 k/c divisions and 
fractions thereof. A 0-100 logging scale also provided. “BAND”, 
“TONE” and “GRAM.” indicators fitted. Special A.V.C. system pro- 
vides shorter time constant on shortwave to rapidly compensate for 
fading signal. Polystyrene low-loss adjustable slug coils throughout. Full 
instructions and suggested I.F. and audio circuits. 


Price: 


£16 10s. Od. (retail), includes valves and packing; NOTE I: Special assembly type B10 available, cover- 
ing amateur bands 15/13, 20, 40, 80, 160 metre, plus 


postage extra — 6s. 6d. approx. broadcast. 


: . . : Note II: Also available, marine unit, type 114AW, 
See them at our Stockists, or write direct for full particulars. for: 12.voltatitiess covers. £40k/c; to 4m/c. i two bands: 


INDUCTANCE SPECIALISTS LTD. Note III: Our basic kit type B/14 for 7 Transistor 
157 THORNDON QUAY +: es WELLINGTON portable now available. 


Write for particulars. 


HEWLETT-PACKARD 


Model 330 B — DISTORTION ANALYSER 


FINE RECORDING TAPE 
FROM BRITAIN 


Brand new, factory fresh standard, 
long and double play tapes available 
at very competitive prices. 


Enquiries invited from distributors, retailers 
State quantity, size, quality preferred. 


SOUND NEWS PRODUCTIONS 
10 Clifford St., New Bond St., London, W.1. England 


Advantages: 
Blankets audio spectrum 
Measures noise as small as 100uv 
High sensitivity, high stability 
Measures distortion as low as 0.1% 
Wide-band 20 db gain amplifier 
Oscilloscope terminals, built-in VWTVM 
High-gain, wide-band amplification 


Use It to Determine: MR. SERVICEMAN 
Total audio distortion 
Voltage level, power output, gain 


Our Universal Coils, 
types 40 (Aer), 45 


Total distortion of AM rf carrier 
Noise and hum level directly sore ee 41 Ox 
Audio signal frequency Mahia Beeman ip ge se 
£210 0. Od aged R.F. Coil. 
s. . 
Full technical data from coe oe 
GEO. H. SAMPLE & SON (N.Z.) LTD. = =A tt ete 


431 Mt. Albert Road, Mt. Roskill, Auckland. 
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The Self-healing Characteristics 


Even the best insulating foils have faults, such as 
minute holes or included conducting particles, so that, 
in the manufacture of foil-and-paper capacitors, it is 
necessary to use two layers between opposing elec- 
trodes on the assumption that two such faults are un- 
likely to coincide. This means, then, that the insulation 
properties are those of a single layer but the separation 
of the plates is that of two layers, reducing the capacity 
per unit volume. Metallized paper capacitors were in- 
troduced some 15 years ago in an attempt to produce 
physically smaller capacitors than those manufacured 
by the foil-and-paper method. 


The basis of the metallized paper technique is the 
application of a very thin coating of aluminium (about 
35 millimicrons) to the dielectric tissue itself. The 
coated foil is then passed between charged rollers so 
that the current through each fault fuses the surround- 
ing aluminium and prevents contact through the 
dielectric; the aluminium is converted to aluminium 
oxide, an effective insulator. Capacitors wound with 
this treated foil will thus have a much greater capacity 
for a given volume. 

In their initial stages, self-healing, as the fusing of 
faults is known, occurred in service due to imperfec- 
tions in materials and processing; however, the cur- 
rent pulses so caused gave rise to no harmful effects 
in the circuits in which they were then used. In recent 
years, many improvements have been made, such as 
lacquering the paper before metallizing, the use of new 
impregnants, improved processing and automatic con- 
trol; it is now possible to make certain types of capaci- 
tor which show no indications of self-healing during 
‘service, the self-healing properties having been fully 
exploited during manufacture. 


The chief merit of the metallized paper capacitor is 
thus its inherent small size and low inductance com- 
pared withi oher types and its proved reliability, several 
types having received Type Approval to Inter-Service 
Specifications. Moreover, an entry has been made into 
the high voltage field with Hunt’s Types WF311 and 
WM312 and the new range WF49. High working 
temperature has also been achieved with the now firmly 
established synthetic resin selid impregnant and types 
using this will be the subject of a future Bulletin deal- 
ing with their use up to temperatures of 170 degrees 
Centigrade. 


Low-voltage Operation 


Some engineers are reluctant to use metallized paper 
capacitors in low-voltage circuits, fearing that, if a 
fault were to develop, there would be insufficient energy 
in the circuit to clear it by self-healing. This argument 
is based upon a confusion of the two main types of 
metallized paper capacitor, viz. those using aluminium 
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of Metallized Paper Capacitors 


and those using zine as the electrode material. It is 
known that the zinc types, under voltage stress, show 
a migration of metal through the dielectric from one 
plate to the other so that a capacitor which was sound 
can develop a short-circuit in service even under low- 
voltage conditions. In these types, therefore, it is 
true that the energy in the circuit would be insufficient 
to promote self-healing especially since the self-healing 
characteristics of zinc are inferior to those of alu- 
minium. In the aluminium types, there is no evidence 
whatsoever of this metal migration so that capacitors 
which have healed during manufacture show no 
tendency to develop faults when working at low volt- 
ages. This is one important reason for the choice of 
aluminium for metallized paper capacitors. 


To confirm this, life-tests (“Endurance”) have been 
carried out at low voltages and results of one series are 
presented in Table 1. This table gives the average re- 
sults of tests on ten capacitors to which 5V d.c. was 
applied at room temperaure; the tests are continuing 
and the results are for the first 6000 hours. During 
the tests, the potential was applied continuously and 
all periodic measurements, including those of insula- 
tion resistance, were made at a voltage of less than 
5V to ensure that, if any faults developed under test, 
the evidence would not be destroyed during measure- 
ment. It is noteworthy that there was no incidence of 
failure under these conditions. Other low-voltage tests 
have been carried out to confirm these results; these 
included some at higher temperatures, but, since the 
system of measurement differed from the standard 
Inter-Service procedure, the tests are not tabulated and 
the higher temperature system will be explained in 
detail in a later article dealing with high-tempera- 
ture performance. It can, however, he stated, that at 
100 degrees Centigrade, there was still no evidence 
of failure. 


The insulation resistance measurements quoted in 
Table 1 were made at 4.8V and these are relevant to 
published claims since Table 2 illustrates the fact that, 
up to the rated working voltages, insulation resistance 
is virtually independent of test voltage. 


Detection of Self-healing Pulses 


Freedom from self-healing pulses is important only 
if these pulses are of sufficient amplitude to disturb 
the operation of the circuit. There is currently a good 
deal of conroversy about the maximum permissible 
value of such pulses, various specifications having 
been put forward (including that of the International 
Electrotechnical Commission) with a view to provid- 
ing a yard-stick for manufacturers’ claims. The ampli- 
tudes under discussion are 1, 10, 100, and 33mV. 
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TIME INITIAL 
(HRS) 
LR. PF. 
| (KMQ) 


fe Teale 


TABLE 1 Life Tests at 5 volts d.c., Room Temperature (Type W.97 list No. BM 16) 


Variations in recorded I.R. are not significant, since at the low test voltage of 4:8 volts, I.R. readings appear at the 
extreme maximum of the measurement gear. 


Many tests have been conducted in this con- 
nection. Firstly, a circuit was set up in which the sensi- 
tivity was ImV and this was used to conduct short- 
term tests of a duration of two or three hours; these 
indicated freedom from pulses of this magnitude with 
type W97 and W197. In addition, an independent user 
conducted tests of greater duration, 1.e., several 
hundred hours, on equipment with a sensitivity of 
300mV at temperatures up to 100 degrees Centigrade ; 
these tests showed a complete freedom from pulses 
and the user assessed the capacitors as good telephone- 
grade components. 
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has taken place at a given voltage, further self-healing 


up to that voltage is ‘unlikely, 


It should be noted that. in order to obtain consistency 
in tests of these descriptions, and to enable user- 
engineers to reproduce in their circuits the results ob- 
tained in laboratory type-tests, the main cause of varia- 
tion, i.e. the ingress of moisture, must be eliminated. 
Moisture is a cause of the necessity for self-healing 
and it is worth noting that, under the same conditions, 
a foil-and-paper capacitor, which cannot self-heal, 
would break down. The engineer would therefore be 
well advised to use, in pulse-sensitive circuits, capaci- 


Penne aren bers 


TABLE 2 I.R. (KM) versus Test Voltage (Type W.97 list No. BM 16) 


Another series of tests, based upon one of the speci- 
fications, called for a rising voltage (10V/sec.) to be 
applied through a resistance of 1M until the capacitor 
broke down, with the proviso that the voltage should 
not exceed double the rated working voltage. The break- 
down was detected by means of a voltmeter arranged 
to give a direct reading of the voltage across the 
capacitor. This test was repeated five times, after 
which a measurement was made of insulation re- 
sistance in order to ascertain whether or not satisfac- 
tory self-healing had taken place. The results of this 
test are shown in Table 3 for a series of various 
types of components. It will be seen that, in 
most cases, no self-healing pulses occurred up to twice 
the working voltage. In the remainder of cases, no 
pulses occurred up to one and a half times the working 
voltage (the recognized voltage proof-test) and a maxi- 
mum of two applications was sufficient to raise the 
spark-free level to double the working voltage. In these 
latter instances, the voltage was reduced to zero im- 
mediately after self-healing had taken place. Obviously, 
the test does not accomplish the purpose for which it 
was ostensibly designed since it was plainly anticipated 
in the proposal that much self-healing would be caused. 
Nevertheless, the test does show how, once self-healing 


tors which are well sealed against moisture, the best 
types in this respect being the Inter-Service Type 
Approved ranges. 


Type Approved Ranges 


Table 4 presents figures showing the incidence of 
self-healing sparking as the voltage is increased steadily 
with types W97 and W197 as well as the ultimate 
break-down voltages at various temperatures. It will 
be seen that there is a large margin between ultimate 
break-down and rated working voltage. Moreover, the 
continuous sparking which has been taken as a measure 
of ultimate break-down does not necessarily cause de- 
struction of the capacitors. Where capacity measure- 
ments were possible, the proportional loss of capacity 
due to self-healing was found to be very small. 


Conclusion 


From the Tables published in this article, it will 
be seen that the insulation resistance of the test capaci- 
tors is well in excess of 200 ohm.farads, the normal 
published claim for metallized paper capacitors. This 
is a general feature of these components, the majority 


(Concluded on page 37) 
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BEFORE TEST SELF-HEALING VOLTAGE AFTER TEST I TYPE 


INDEX | LR. TEST | | TEST 2 | TEST3 | TEST 4 | TESTS 
(Kia) 


No. |(KMQ) 


oS hab “is eee 
foow | ae | reo] 1500 | ~ 10 | 1500 0 [sto [room | ae 
asa | 091 [1500 | S1s00 [500 | —re00 | —1s00 | 10000 | 52] 
Trooo [252 | 091 | 1500 | =1500 | 1500 | 1500 | 1500 [8000] as0 [a 
foes [ as [ow [se [sm [oo [io [sn [ooo [as 
A 
A 
A TN 
Faso [ano [140 [on [1000 | = 1000” =e00|~ 0 ewe 
Too [00505 [100 [= 100 | = 1000 [= 1000 1000 [1000 [oof oos [ror 
Peo [a rol or [men [wo fe [om Poo] oo fro 
Pre [as | 104] a0 | 00 [=o [00 [=o | 76 | a [| 
Pra | axe [ 110 | 400 | =100 | =400 | 100 [400 | 20 | ax [rio 
[ae [ase | ea [ea | Sen | Fen | S| S00 [00 [ass fro] 
Sr 
P37 [100] os seo | =e00 | aw | =a | =e0o | +o | rez joer | 
Tas [099 | 095 | =a00 | 000 | =e00 | 000 | eo | ve | 099 [oss 
Pas [095 | os] a0 | 000 | ao | ooo | ew | 40 | ov [oat 
[esr [50 oso [a0 | Sao [se [ae [ae [ors [0 fom 
ios [ars | 060] 260 | =300 | =300 | =a00 | =300 | oo | as [oso 
[oss [ars oe0 | 2300 | seo | 300 | =300 [x0 [os | ars [ooo 
Ie See ee 


TABLE 3 Effect of repeated d.c. voltage application on I.R. at wkg volts 


? FIRST * JINTERMITTENT | CONT. EFFECT OF BREAKDOWN 
TEMP. | SPARK SPARK SPARK 
302-5 a ae @ 84% CAP.; | @ 85% CAP.; 2 HIGH P.F. 
322:5 Lie nl peed @ 96% CAP.; | @ 945% CAP.; | @ 90% CAP.; | HIGH P.F. 
405-0 apa @ 945% CAP.; 2 BREAKDOWNS; | HIGH P.F. 
° ° 
100°C 332-5 a a am CAP.; 3 BREAKDOWNS. 


TABLE 4 Breakdown versus Temp. on Hunt's type W.197 (200 V. d.c. wkg) 


300 P.F. 750 V. 


i) 
co 
~o 


HUNTS TYPE? YV.974 


-005F 500 V. 


HUNTS TYPE W.197. 


W.54. 


HUNTS TYPE 


| @ 98% CAP.; 2 BREAKDOWNS. 


* Average of four capacitors tested at each temperature. °% Capacity refers to Residual Value after Test. 
NOTE: No voltage proof given to these capacitors before above tests. 


15 


16 RADIO AND 


Technology 


ELECTRICAL 


REVIEW October, 1960 


AN INTRODUCTION TO TELEMETRY 


Part 3—Transducers (Continued) 


Capacitative and Inductive 
Transducers 


The variable capacitor in 
one of its many different 
physical forms can obviously 
be used as a transducer. Cap- 
acitative transducers can oper- 
ate by alteration of the area 
of the plates, the distance be- 
tween them, or the nature or 
size of the dielectric. For ex- 
ample, placing one plate of a 
condenser in a fixed position 
and allowing the other two to 
move with changes in angular 
position causes any movement 
to alter the area between the 
plates much after the manner 
of an ordinary variable con- 
denser. The principle is illus- 
trated in Fig. 2-10 in a very 
elementary way. 


movement 
in this direction 


Fig. 2-10 


Pressure-Sensitive 
) Transducer 
Used For 


TUBING TO INSTRUMENT 
INPUT PORT 


Vertical-Speed | 
Measurements 


MOVING DIAPHRAGM 


A great advantage of capacitative transducers is 
that they can be used as part of the tank circuit of an 
L-C oscillator, when their variations in capacity directly 
produce frequency modulation of the oscillator with- 
out the need for intervening electronic circuits. In all 
telemetry work, the simplest means of attaining an 
objective are often the ones to be used because simplic- 
ity spells reliability. 


An actual capacity-sensitive transducer that is used 


BASIC VARIABLE-CAPACITOR TRANSDUCER 


decreases capacitance “ 


CAPILLARY TUBE 


—— 


TO BALANCING RESISTORS IN BRIDGE CIRCUIT 
AND INPUT TRANSFORMER 


for measuring velocity in 
the vertical direction is 
illustrated in Fig. 2-11. 
The instrument consists 
of an ‘‘Equibar”  pres- 
sure sensing unit as a 
capacitative potential di- 
vider in an AC bridge 
circuit, so that as the 
pressure decreases on the 
left-hand side of the dia- 
phragm, the latter moves 
to the left. The closed 
cavity at the right-hand 
side, connected with the 
left through a capillary 
tube, causes a reinforce- 
ment of the original 
pressure change, and as 
the diaphragm moves, it 
causes a differential 
change in the capacities between the diaphragm and 
the fixed elements of the three-terminal condenser. 


INTERNAL CAVITY 


Y 


le 


EQUIBAR 


TO GRID OF CATHODE 
FOLLOWER 


There are two types of inductive transducer. One 
of these is the voltage-generating type, but the com- 
monest kind is the variable-reluctance type. They 
operate either by using fixed coils, and varying part 
of the iron in the magnetic circuit, or by the reverse 
procedure. In either case, changes in inductance are 
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caused, and there again can 
be used to give direct fre- 
quency modulation of a f 

sub-carrier oscillator. . In | 
Fig. 2-12 we have a trans- 
ducer in which pressure 
changes applied to a twisted 
tube cause the armature to 
rotate, increasing the induc- 
tance of one coil and reduc- 
ing that of the other. These 
coils can be used as arms 
of a balanced bridge ar- 
rangement, where the out- 
put increases with move- 
ment of the armature from 
the balance point, and 
where the phase of the out- 
put reverses depending on 
the direction in which it 
moves from that point. 


Increased 
Pressure 
Here 


Fig. 2-12 


In other inductive transducers, movement of the 
core can cause simple increase or decrease in the in- 
ductance of a coil used as the tank coil of a sub-carrier 
oscillator. 


Sub-carrier Oscillators 


Almost any of the well-known varieties of oscillator 
circuit can be used as sub-carrier oscillators. Some 
are suited to particular types of transducer, and so 
are used with, that type more often than with others. 
For example, capacitative transducers are more easily 
applied to L-C oscillators, because these need only one 
capacitor to be varied in order to frequency-modulate 
the output. Resistance-capacity oscillators of numerous 
kinds can be used, but in general these require that 
more than one circuit element be varied if frequency 
modulation is to be secured with a minimum of ampli- 
tude modulation. 


Multivibrators are frequently used, because their 
frequency can readily be varied by a direct control 
voltage, which itself can be obtained simply by the 
use of a source of potential and a resistive transducer. 


Sub-carrier oscillators may have any of the nominal 
centre frequencies listed in Part 1 of this series, and 
so may have to work at almost any frequency from 
400 cycles per second to 70 kc/sec. As a result, the 
type of oscillator used for a specific purpose is largely 
conditioned by the frequency that must be used. This 
in turn is governed largely by the nature of the modula- 
tion that is to be applied to it, as explained earlier. 
The more rapidly the information to be transmitted 
varies, the higher the frequencies represented by the 
modulation, and the higher the sub-carrier frequency 
that must be used. 


It is not always convenient to use a modulated sub- 
carrier oscillator directly to modulate the final R.F. 
carrier, For example, suppose we have a 400-cycle 
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AN INDUCTIVE TRANSDUCER 


AN The Inductance Of This Coil Is 
 4—— Decreased, The Inductance 


> Of This Coil Increased 


- 
“< 


yA 


Untwists 
The Tube, 
Rotating The 
Armature, 


SCHEMATIC: 


Fig. 2-14 


Fig. 2-15 | 


Fic. 2-14.—Circuit of typical voltage-controlled 
oscillator. 
Fic, 2-15.—Physical form of transistorized voltage-controlled 
sub-carrier oscillator, 
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FIG. 


SCHEMATIC: 


Fig. 2-16 


for use as a sub-carrter oscillator, 


ELECTRICAL 


2-16.—Schematic of a voltage-controlled multivibrator 


oscillator, whose frequency may be modulated by plus 


or 


be 


minus 10 cycles per second. 
obtained in a number of different ways. 


(1) The 400-cycle modulated oscillator may 
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used to modulate directly a sub-carrier oscil- 
lator on Channel 15. 


(2) The 400-cycle signal can be made to beat 


against a 450-cycle fixed oscillator, and the 
difference frequency, which can thus vary 
from 40 to 60 cycles per second, can be used 
to modulate directly a sub-carrier oscillator 
on Channel 10. 


(3) After beating against 450 cycles, the difference 


frequency of 40 to 60 cycles can be detected 
and converted into an equivalent DC voltage 
varying at a rate of less than 1 cycle per 
second. This may now be used to modulate 
the sub-carrier oscillator on Channel 1, 


(Concluded on page 37) 


Heathkit 


FOR TV SERVICING 


Here are the instruments for your T.V. service 
bench. Why pay more when you can buy the best 
at the Jow HEATHKIT prices. This equipment 
is suitable for your work as it has been for others 
overseas and locally. 


OSCILLOSCOPES: 

OS 1U 3in. UK KIT Ae a £28. 5s." 64. 

O12 5in. wide band .. an whe £48 16s. 9d. 
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SWEEP GENERATOR: 
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RF for V ry M. 309cU_.. ue £1 18s. 10d, 

Scope demodulator 337C ee cm £2'-12s.; O0cs 
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HEATHKIT ARE STILL THE WORLD'S 
LARGEST SELLING KITS 


Look at this list and place your order now, 
Through our distributors, Tricity House, Christ- 
church; Fears, U.H. Ltd.; Gordon Electric, Christ- 
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P, H. ROTHSCHILD & CO. LTD. 
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AN EXPERIMENTER’S TELEVISION RECEIVER 
PART 6—Video Amplifier, Synch. Separator, and Power Supply 


So far, the portions of the receiver which remain 
to be specified and described are the video amplifier 
stage, the synchronizing separator circuit, the sound 
output stage, and the main power supply. The circuits 
for all of them are to be found in this instalment, to- 
gether with notes on their assembly into the complete 
receiver. Perhaps the easiest way to do this is to de- 
scribe the power supply arrangements first. 


The Power Supply 


When the circuit drawings for the deflecting ar- 
rangements were made, the set had not been completed, 
and subsequently, we have decided that certain modi- 
fications were desirable. These do not involve circuit 
changes, but only alteration to the voltage supplied to 
various points on the circuit. If the reader at this 
point will get hold of his April, 1960 issue of this 
journal, and a pencil, we will detail the changes to 
be made. These will then enable the two circuits con- 


cerned, namely those on pages 24 and 25 of that 
issue, to be read in conjunction with the power sup- 
ply diagram printed in this instalment. 

First of all refer to the diagram on page 24 of the 
April issue. At the top right-hand corner will be 
found the legend “-+ 300v.” Put a line through this, 
and change it to “+-400v.” Running to the left along 
the H.T. line thus marked, we come to a 4.7k. drop- 
ping resistor. Change this to 10k. 2 watts. This is the 
only physical change required in the circuit, which is 
now fed from an H.T. supply of 400 volts instead of 
the 300 originally specified. What has been done, in 
effect, is to raise the H,T, voltage on the EF86 line 


Above isthe E.H.T. 

power supply, and to the 

left is a view of the com- 

pleted receiver section of 
the set. 


output valves, while preserving the supply voltage for 
the rest of the circuit at approximately 300, by in- 
creasing the dropping resistor. 

Now we turn our attention to the frame time-base 
on page’ 25 of the same issue. Where the legend 
“+. 350v.” appears, alter this to “+ 400v.” Rub out 
the legend “300v.” and add a 4.7k. 1 watt resistor 
between this point and the 400-volt H.T. supply point. 
From the point originally marked ‘“300v.”, connect an 
Sufd. electrolytic condenser to earth. We have now 
modified both circuits in such a way that they are 
both fed from the same 400-volt H.T. supply, which 
will be found on the diagram of the power supply. 
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The complete receiver, 


Video amplifier and synch. separator. 


Power for the Tuner and Receiver Section 


On the original diagrams for the vision I.F. and 
sound I,F, sections of the receiver, the H,T, voltage 


300V + 


27K 


100K look Of 
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Te seess 
+ Te 
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250 PF 
I5K 
22 
K 
Ol Sak 
0! 
er 27K 
LINE 
SYNCH Aer FRAME 
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was marked as 250 volts. In the interests of keeping 
down the power consumption of the whole set with- 
out materially affecting its performance in any way, 
it has been decided to reduce the H.T, voltage for the 
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whole of the receiver portion to 200 volts. It will be 
noted that a separate power supply has been used for 
this section, and that the power supply diagram shows 
two separate supplies, one for 400 volts at some 50ma., 
and the other for 200 volts at about 100ma. The first 
uses an EZ80 rectifier and a condenser input filter, 
following a 350 volt-a-side power transformer, while 
the second uses a 310 volt-a-side transformer, a GZ34 
rectifier, and a choke-input filter. There is nothing 
special about these power supplies, and any others of 
similar voltage output and current capacity will do 
equally well. Since this is an experimenter’s receiver, 
builders will no doubt use their own ingenuity in this 
department of the set, in making use of equipment 
that already exists! 


Video Amplifier and Synch. Separator 


The video amplifier comprises a single stage, using 
an EF80, directly coupled at the grid to the vision 
detector, and at the anode, to the cathode of the 
VCR97. Two peaking coils are used, L; and Lz. Both 
are stock coils by Messrs Inductance Specialists, de- 
signed for quite different purposes, but useful here 
because their inductances make them jsut right for 
our purpose. L, is a type 200A, and L» a type L11LAV, 
and both are used as they come, with the tappings 
being ignored. 


The synch separator is a standard arrangement com- 
prising a pentode clipper stage, followed by differentiat- 
ing and integrating circuits for the line and frame 
time-bases respectively. The clipper is operated with 
zero initial bias, and a low screen voltage, and is fed 
with video signal in negative polarity from the anode 
of the video amplifier stage. This means that the 
synchronizing pulses are positive-going, and drive the 
EF86 into grid current. A negative D.C. potential is 
thus built up across the 2.2Meg. grid resistor, and this 
places the video portion of the signal beyond the cut- 
off region of this valve, so that the output in the anode 
circuit contains only negative-going synchronizing 
pulses. The amplitude of these is very large—too large 
for comfort, actually, so that approximately a tenth 
of the output is tapped off from the anode load circuit 
and applied to the inter-synch. separating circuit which 
follows. For the line time-base, the composite synch. 
signal is fed to the grid of a cathode-follower, using 
the left-hand half of the ECC82 in the diagram. The 
250upfd. condenser and the 15k. resistor in the grid 
circuit differentiate the composite signal, producing 
positive and negative-going pips from each line pulse. 
The negative-going pips are reproduced properly at 
the output, because the cathode follower is zero-biased, 
while for the same reason, the positive-going ones have 
almost no effect on the valve, as these only drive it 
farther into grid current, which it is normally drawing 
at all times, except during the negative-going synch. 
pips, which are generated at the leading edges of the 
synch. pulses, 
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ROS - 


730 . Main power supply. , 

A double integrating circuit produces negative-going 
frame pulses during the frame synchronizing signal, 
and these are passed on to the other half of the 
ECC82, which acts as a conventional cathode follower 
buffer. 


The Sound Output Tube 


This uses an ECL80 to provide about 1 watt of 
audio power from the. pentode section, with the triode 
being used as a conventional A.F. amplifier stage. The 
cathode resistor is split, and the grid return of the 


(Continued on page 37) 
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Sound output circut. 
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AN INTRODUCTION TO THE DIGITAL COMPUTER 


This article is intended to provide an introduction 
to the electronic digital computer and the methods 
it uses to accomplish its purpose. 


Types of Machine 


Computers can be divided into two main categories: 
digital and analogue. The latter converts all the quanti- 
ties with which it deals into suitable electrical or physi- 
cal analogies, whereas the digital machine deals with 
pure numbers as such. The analogue machine can 
therefore cope with only those problems suited to its 
built-in analogies while the digital machine can deal 
with any mathematical problem. Incidentally, the type 
of machine seen on office desks and usually classed as 
calculators are really analogue computers; calculus is 
far beyond their capabilities. 


Notation 


Man, having ten digits on his two hands, has become 
accustomed to using the decimal notation, requiring ten 
states. The computer, however, has only two-fingered 
(i.e. two-state) circuits and is consequently most 
easily constructed to work with a notation based upon 
two, i.e. the binary notation or code. In this, a shift 
to the left of one place represents an increase in the 
power of 2 instead of the customary 10. Thus, if 
I= one’ and’Oe= zeros then! 21410 = 2100 
1000 = 8, 10000= 16 and so on. 101 therefore equals 
5 and 110 equals 6. If 1 is represented by ON and 0 
by OFF, it is easy to see how a row of switches can be 
made to represent any desired number ; switches could, 
of course, be replaced by any other two-state device, 
e.g. a trigger pair (of valves or transistors). 


Arithmetic 


Let us now see how two binary numbers are added 
together: take the simple sum 1100+ 0111 (= 12+ 
7). First, write the numbers one above the other as 
usual : 

1100 

+0111 
10011 1.e., starting with the 
right hand column, 1 -+O0=1, 1+0=1, 1+1=0, 
and carry 1, 1+0-+1 carried =O and carry 1 and 
finally, the last carried figure is placed in the left hand 


column. 


Now simple computer circuits cannot add more than 
two figures at once, so they cannot carry as they go 
along. The carry figures are therefore all placed in a 
store where they wait until the first addition is complete 
after which they in turn are added in, any resulting 
carry figures being again stored and added in a separate 


operation. The machine therefore carries out the same 
simple sum in this way: 


1100 
+ 0111 
1011 
1000 which must now added in 


0011 
10000 which is then added 


10011 with no carry figures. 


And Carry 


And Carry 


The lack of carry figures can thus be used to indicate 
that the process is complete. 


This may seem a very cumbersome way of achiev- 
ing a simple object. it is! On the other hand, the com- 
puter can carry out the series of operations so quickly 
that it can get away with it. Itis like boring the Channel 
Tunnel with one pick and shovel; if you can work fast 
enough it-is practical. Naturally, much work has been 
done to speed up the process and several ingenious 
systems exist (the first one being due to Babbage in 
the late 18th century). 


Now go back to Fig. 1; this circuit can perform 
a number of functions: assume that, in the OFF state, 
V1 is cut off and V2 conductive. Then, if a positive 
pulse is applied to input A, both valves will be cut off for 
the duration of the pulse after which V2 will be cut off 
and V1 will conduct; their state will have been changed. 
Further positive input pulses will cause the state to be 
reversed each time. Every other input pulse will pro- 
duce a positive output pulse from the anode of V2 
or an anti-phase output from the anode of V1; the 
circuit thus divides by two. Alternatively, a positive 
signal applied to input B will set the circuit to the con- 
dition where V1 is conductive, i.e the ON state. Thirdly, 
a positive signal applied to input C will set it to the 
OFF state. Finally, since both states are stable, the 
circuit will remain in the state to which it has been 
set until it is deliberately disturbed, so that it can be 
used to store a digit. If, therefore, six of these circuits 
are used, they would be capable of storing a six-digit 
number, 1.e.any number up to 1 1 11 1 1=63. Two 
sets of six could store two such numbers. 


The problem now is to see how the numbers con- 
tained in two such sets could be added together. Look 
again at the addition sum as performed by a crude 
computer. Three things should be noticeable (1) where 
the two digits added together in a single column differ, 
one must be 1 and the other 0, giving the sum 1; (2) 
where the two added digits are the same, the sum is 
always 0 and (3) where both digits are 1, there is a 
carry figure of 1. If, then, we can design a circuit to 
recognize these three conditions, we can make an adder. 
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Adder 


First, combine the outputs of the two corresponding 
digit-stores by applying the output from V2 anode in 
each to opposite ends of a centre-tapped resistor: 


The potential at the centre-tap will now be: 


+ where both stores contain 1 
— where both stores contain 0 
zero where both stores contain different digits. 


We now have to find circuits which will produce 
the required outputs from this signal. To recognize a 
positive signal, we can use a trigger pair in which the 
input is applied to the grid of that valve which is cut 
off. Similarly, to recognize a negative signal, we can 
apply it to the grid of the conductive valve. In each 
case, the appropriate signal will produce a change of 
state, neither circuit being affected by the zero-potential 
signal resulting from a difference in digits. 


Now, we are not interested in the — signal resulting 
from 0+ 0 since the sum of this is 0. We therefore 
require circuits which will respond to a positive poten- 
tial and a zero potential. By shifting the tap on the 
comparator resistor in Fig. 2 to a higher point, we can 
arrange that the zero-potential is shifted negatively so 
that we now have tto recognize only negative and, posi- 
tive. When a positive signal is obtained, we wish to 
place a 1 in the carry register and when it is negative 
we wish to place a 1 in the sum register. When it is 
very negative, the negative-conscious circuit would 
respond, but we can arrange to inhibit this in the pre- 
sence of the very negative signal by closing a gate 
responsive to the 0+ 0 signal. 

The sequence of operations now becomes this: 

(1) Store the first number in Store A, 

(2) Store the second number in Store B. 


(3) Connect both Stores A and B to the Adder. 
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BINARY 
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(4) Disconnect the Stores from the Adder, the 
stable pairs of which will have taken up states 
corresponding to the required sum and carry 
figures. 

(5) Connect the Adder to Stores C and D which 
will then take up the sum and carry figures. 

(6) Disconnect the Adder from Stores C and D, 
reset 1t to zero and connect it to the outputs ; 
the first carry operation will then be carried 
out. 

(7) Disconnect the Adder 
Stores C and D. 


(8) Reset Stores C and D to zero. 


from the outputs of 


(9) Connect, the outputs of the Adder to the inputs 
of Stores C and D whereupon the second sum 
and carry figures will be inserted. 

(10) Repeat (6) to (9) until no carry figure is 
obtained. 

(11) Connect Store C (containing the final result) 
to the output indicating device. 


(12) Clear the stores and adders except Stores A, 
B, and C which will then contain, the original 
problem and the answer, ready for any further 
operations to be carried out upon them. 


If there is no need to retain the original problem, 
the whole process could be carried out by clearing 
Stores A and B after (4) and using them instead of 
Stores C and D. With a modern machine incorporating 
the short-cut devices which have been invented in 
recent years, the whole process need take no longer 
than a few microseconds. 
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Subtraction 


This is a very similar process to addition, Look first 


at a simple binary subtraction: 


ad eZ 
—Olll (—7) 


= 0101 (=5) 1e., starting from -the right 


hand column, 1 from O won't go so borrow 10 from 


the next column to the left, leaving 1 and carry — 10, 
repeat for the next column, 1 — 1 =O, and 1 —O=1 
which would be done by the computer as follows: 
1100 
—O111 
1011 
And Carry Minus 0110 which must now be 
subtracted 
1101 
And Carry Minus 1000 which must again be 
subtracted 
0101 


Here again, simple logic circuits must be used similar 
to those in the Adder but as 


follows: 

If the potential from the combining resistor in the 
comparator is either + or —, the difference is O 
and the carry is 0. A zero potential produces a dif- 
ference of 1 to be placed in the difference register. 
A zero potential where register B is positive re- 
quires a carry figure. It is easy to see how the Adder 


circuit can be adapted for these requirements. 
Multiplication 
This amounts simply to successive additions, the 


sequence being: 


(1) Place the multiplicand in Stores A and B, 
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(2) Place the multiplier in Store C. 
(3) Add Store A to Store B, clear Store B and place 


the sum in Store B. 


(4) Subtract 1 (one) from Store C. 

(5) Repeat (3) and (4) until Store C contains 
zero, indicating that the multiplication 1s 
finished. 


(6) Connect Store B to the output indicator which 
then shows the answer. 


Division 

This is basically the same process as multiplication 
except that it is done by successive subtractions instead 
of additions. In this case, however, it must be arranged 
that the termination signal is obtained either (a) when 
the divisor exceeds the remainder or (b) the remainder 
is less than zero (i.e. a negative quantity) which would 
be indicated by a carry figure proceeding to the ex- 
‘treme left of the remainder store (try it on paper). 
If (b) is adopted, then the machine must have in its 
stores the previous quotient and remainder and will 
read these out when the remainder goes negative. 

Other Computations 

Since the basis of all mathematics is multiplication 
and division, addition and subtraction, we can now 
undertake the solution of any problem. By providing 
the machine with detailed instructions on how to deal 
with the various figures in its stores (of which a 
sufficient number must be provided) any problem can 
be solved. 


Programming 


The compilation of suitable instructions for the 
machining is known as programming, the sequence of 
operations being the programme. This calls for the 
services of a very good mathematician who can think 
in terms of the machine’s capabilities. He then codes 
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the instructions into a form which the machine can 
accept, usually punched paper tape. The machine then 
receives its quantities and instructions from the tape; 
when it has completed the first operation, it signals 
the tape-reader which then moves on to the next step 
and initiates the next sequence of operations and so 
on until the whole computation is complete. 


Built-in Programmes 


The same basic problem is likely to occur many 
times, such calculations as differentiation and integra- 
tion are examples. It is therefore normal practice to 
formulate programmes for such calculations and code 
them into permanent stores in the machine. It is then 
necessary, in individual programmes, only to give a 
code instruction saying, in effect, take stock programme 
number 3 and carry it out, thus saving the programmer 
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much repetitious labour with its attendant risk of 
error. Some types of calculation occur only in certain 
fields of work so that it is useful to have pre-set pro- 
gramme stores which can be either cleared or changed. 
This adds greatly to the versatility of the machine. 


Conclusion 


We have here, of course, scarcely scratched the sur- 
face of the subject of computers, but perhaps we have 
suggested to the reader the fascination of these 
machines in which case he may want to read some 
more authoritative and detailed books on the subject. 
We can recommend “Automatic Digital Computers” by 
M. V. Wilkes and “Arithmetic Operations in Digital 
Computers” by R. K. Richards. These will give a good 
idea of the development of the machines and the cir- 
cuitry encountered. 


BEST — BY 
ACTUAL TEST 


DELUXE MULTI-SIGNAL TRACER 
147K 
Unsurpassed 
signal tracing and trouble-shooting AM/ 
FM/TYV sets, Separate high gain RF and 
low gain audio input channels. Magic eye 


facilities for RF/IF/audio 


channels in addition to 
speaker for easier estimation of signal 
strength and _ gain-per-stage. Tremendous 
RF sensitivity permits signal tracing to 


monitors both 


FOR QUALITY 
AND 


VALUE 


| 


ae 


VACUUM TUBE VOLTMETER 
221 KX 

The popular, reliable performance-proven 
VTVM—over 50,000 in use! Large 4% in. 
meter can’t-burn-out circuit. Zero centre 
for TV/FM discriminator alignment. AC/ 
DC Volts: 0-5, 10, 100, 500, 1000 (up 
to 30,000 c. with HVP probe (up to 250 


receiver input with plenty of volume to EXCELLENT LAB. SCOPE— me. wih PREF _ probe, and _ peak-to-peak 
spare. Shielded RF demod and audio DC WIDE BAND Sin. OSCILLO- with PTP probe). Ohms: 0.2 ohms to 
probes provided. Noise locator circuit SCOPE 460K 1000 megs. DM.: —20 to + 55. Input 
applies DC test voltage to suspected com- R: 25 megs. 1% precision multipliers. 
ponent and amplifies effect. Calibrated Flat from DC to 4.5 mc. usable to 10 mc., Stable, accurate, double-triode bridge cir- 
wattmeter reveals abnormal wattage con- featuring DC amplifiers. Vert. Sens. : 25 mv/ cuit. 3-colour etched panel; steel case. 
sumption in set under test. in.,, push-pull throughout. Sweep freqs.: z is . ; : 

110 V Price 218: t0st ed 10 ee to es ke, low Doe with ae 230 V. Price £16 19s. - 6d. 

‘ S ire ; : condenser. utomatic syne. limiter an patsy. : f 
Tube Checkers—625 K Emission amplifier eliminates syne voltage adjust- 950 BKX RC _ Bridge and Comparator 


Type Ms , oe rey Bick Latol: 


ment. On front panel: int. mod., saw-tooth 


.5 9-500 megs, 10 PFD-500MFD. 


666 K Dynamic Conductance Tube output, 60 cps, ext. sync., ext. capacitor 230 V. Price: £13 17s. Od. 
and Transistor Tester £43 10s. Od. pete! oy ere bs phase sine eee 425KX $i p h-Pull S sAanticat 
s re-set i sweep positions. ge- 4 4 in, Fush-Pu cope identica 
A TV ees Sweep and shies lit plexiglass filter screen’ with variable V.&H. Amplifier useful to 2.5 me/s. 
: ator. wlectronic sweep: excellen illumination. 4 freq. compensated attenuator 230 V. ice: 
apie ee circuit ans eh res re- positions up to 1000: 1 on either direct or Price: £38 14s. 6d. 
Sather fanges 2008 MC. XTAL mee Ssrapiguve ccqupled peeks reer ee poets Se ecole 
5.5 Mc/s: complete 2-way blanking 230 V. Price: £50 14s. 0d. AAS ie ap an a a i ek 
; . Generators — Bar Generators — Decade 
230 V. Price: £46 6s. 6d. Accessory Scope Probes Available. and Substitution Boxes. 
ALSO—B & K Pattern Generators—put a pattern on the screen. 
JOHN GILBERT & COMPANY LTD. 
Phone 20-837 TASMAN BUILDINGS, ANZAC AVENUE, AUCKLAND, C.I. Phone 20-837 
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MOST ADVANCED U.S. TELEVISION WEATHER SATELLITE BEGINS 
WORK AS PART OF COMPLEX SYSTEM 


The United States’ new TIROS satellite, carrying 
the nation’s most advanced space-borne — television 
“eye” to study the world’s weather, is the information- 
gathering element in a complex satellite-and-ground 
system developed for the U.S. Government by the 
Radio Corporation of America. 

The satellite comprises perhaps the most elaborate 
electronics package yet sent into orbit around the 
earth, containing specially-designed miniature televi- 
sion cameras, video tape recorders, transmitters, solar 
cell and rechargeable battery power supplies, and an 
array of control and communications equipment. 

Speeding along its course in space, the satellite is 
linked to an extensive ground network of tracking and 
receiving stations, data-processing systems, and pro- 
gramming and control centres. Together, the satellite 
and ground equipment form a unified system to gather 
and analyse world-wide data on cloud formation-in the 
-earth’s atmosphere. 

The TIROS system, including the satellite and its 
associated ground network, was designed and con- 
structed by scientists and engineers of R.C.A.’s Astro- 
Electronic Products Division at Princeton, N.J., under 
the general systems management of the National Aero- 
nautics and Space Administration and the technical 
direction of the United States Army Signal Research 
and Development Laboratory at Fort Monmouth, N.J. 
It evolved from the original concept of Vanguard II, 
a weather satellite developed by the Army Signal 
Corps for NASA. 

Dr Elmer W. Engstrom, Senior 
President of R.C.A., described the system today as “a 
major achievement in space technology and in elec- 
tronics for space.” 

He said “the success of TIROS stands as a tribute 
to the vision and skill of scientists and engineers in 
the government and military services, in universities, 
and in industry. As the prime contractor to the govern- 
ment in the TIROS programme, 
have borne a major part in translating this inspiring 
concept into a practical system of such immense sig- 
nificance to us all.” 


Executive Vice- 


The importance of the TIROS system as a new ex- 
perimental tool for meteorologists was emphasized 
by Barton Kreuzer, Manager, Marketing, of the 
R.C.A. Astro-Electronic Products Division, who said: 

‘The mission of the TIROS satellite is the visual 
observation of cloud formations over large portions 
of the earth to produce new information about such 
weather phenomena as hurricanes, typhoons, and the 
movement of weather fronts. Besides providing unpre- 
cedented and comprehensive visual coverage of global 


R.C.A. is proud to 


weather on a swift and continuous basis, the satellite 
will give meteorologists for the first time a means of 
checking the accuracy of present weather reporting 
from ground stations around the world. Thus, it 
promises not only to lay the groundwork for new 
satellite weather services in the future, but also to 
increase the effectiveness of present world-wide weather 
information gathering methods.” 


The path of the satellite, circling the globe from 
west to east about every 90 minutes at an altitude of 
about 400 miles, will permit cloud observations through- 
out a belt extending from the latitude of Santa Cruz, 
Argentina, in the south, to the latitude of Montreal, 
Canada, in the north. During its planned operating 
lifetime of 90 days, the satellite is expected to complete 
about 1,300 orbits, covering every part of this belt 
many times. 


Sequence of Operations is Described 


According to Sidney Sternberg, Chief Engineer of 
the R.C.A. Astro-Electronic Products Division, the 
operation of the system involves the following sequence 
of three principal functions carried out by an intricate 
combination of electronic sub-systems in the satellite 
and on the ground: 


(1) Preparation of a programme and transmission 
of commands to the satellite at the start of 
each orbit, including instructions for picture- 
taking in specific areas of interest to the 
meteorologists. 


(2) Operation of the television and other equip- 
ment in the satellite during its passage, in 
response to the control commands received 
from the ground. 


(3) Read-out of the pictures and other informa- 
tion from the satellite on command from the 
ground at the completion of each orbit. 


The principal ground stations are situated at Kaena 
Point, Hawaii, and Fort Monmouth, N.J. During all 
but three or four orbits each day, the satellite pases 
within range of one of the stations, permitting read- 
out of information and programming of the satellite 
electronic apparatus for the next passage. In addition, 
two “back-up” stations are situated at the Space 
Centre of R.C.A.’s Astro-Electronic Products Divi- 
sion at Princeton, and at Cape Canaveral, Florida. 

The satellite itself was described by Mr Sternberg 
as “a major space system complex”’ incorporating ad- 
vanced concepts in space communications and the 
remote control of satellite functions. He pointed out 
that its development had required not only the design 
of new miniaturized television equipment and control 
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devices, but also special methods of controlling the 


earth’s surface, and its thermal balance during the 
90-day period. He gave the following summary of 
its principal features: 


Shaped like a drum 42 inches in diameter and 19 
inches in depth, the vehicle is covered on its top and 
sides with over 9000 solar cells which generate elec- 
tricity directly from sunlight to charge an assembly 
of small storage batteries that power the electronic 
equipment. ; 


Has Two Complete TV Systems 


The key function of the satellite is performed by 
two complete television systems capable of taking a 
series of still pictures of cloud formations during each 
orbit. Each employs a_ specially-developed R.C.A. 
half-inch Vidicon camera small enough to hold in the 
palm of a hand. One of the cameras is equipped with 
a wide-angle lens for viewing clouds in an area about 
800 miles on each side. The other employs a narrow- 
angle lens to scan cloud details in a-smaller area. 


Linked to each camera is a miniature television 
magnetic tape recorder specially designed by R.C.A. 
engineers for satellite use. Each of the recorders stores 
up to 32 individual pictures taken by the camera during 
a single orbit. When the satellite passes within range 
of one of the ground stations, a command signal causes 
the information to be read from the tape into the 
satellite transmitter for transmission to the earth. For 
picture-taking while the satellite is within range of the 
station, the cameras can be instructed to feed their 
information directly to the transmitter rather than to 
the tape storage sysems. 


To permit meteorologists to identify the direction 
of each picture, the satellite carries a “north indicator” 
system which automatically measures the angle of the 
sun in relation to the vehicle. The resulting signal, 
sent to the ground with each picture, is processed by 
a “sun angle computer” and displayed on a television 
screen beside the picture to indicate the north direction 
of the image. In addition, an infra-red) detector on 
the satellite senses the crossing of the earth’s horizons 
as the vehicle rotates at its spin rate of 12 revolutions 
per minute. This information also is transmitted to 
the ground and is processed to determine the attitude 
in space of the vehicle at the time of picture taking. 


At the start of each orbit, the television cameras 
can be instructed electronically to photograph an area 
of specific interest—such as a typhoon centre over the 
Pacific or a hurricane in mid-Atlantic. The instructions, 
prepared at the NASA Computing Centre in Wash- 
ington in co-operation with specialists of the United 
States Weather Bureau, are sent to the ground sta- 
tions. At the appropriate station, the programme is 
sent in the form of radio signals to an “electronic 
clock” in the satellite. The clock stores the instruc- 
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tions somewhat in the fashion of a remotely operated 


satellite’s rate of spin, its attitude in relation to the —alarm clock, causing the cameras to start a sequence 


of operations at the specified time during the succeed- 
ing orbit, as the satelliet passes over the region of 
particular interest. 

As the\satellite swings around the earth and comes 
again within range of a ground station, a command 
signal is sent from the ground for transmission of 
the cloud cover pictures stored on the tape. At the 
ground station, the information is displayed on a tele- 
vision picture tube and recorded on another magnetic 
tape system. The image on the picture tube also is 
photographed for further study and future reference 
by experts of the Weather Bureau and other services. 

Mr Sternberg pointed out that the ground command 
and control system has been designed by R.C.A. en- 
gineers to permit either automatic or manual opera- 
tion of the satellite system, or a combination of both. 
With automatic operation, the programme for the 
orbit is pre-set and each step is started by the electronic 
clock control in the satellite. With manual operation, 
the commands are transmitted by an array of push- 
buttons at the ground station, permitting direct opera- 
tion of the television cameras while the satellite is 
within range, and providing an opportunity for check- 
ing individual satellite functions. By combining the 
two methods, the programme is pre-set, but each 
sequence is started manually by push-buttons at the 


ground station when the satellite is within range. 
According to Mr Sternberg, this combined method 


will be used during the first few orbits of the satellite. 

The TIROS system, including the satellite and its 
associated ground complex, was developed by Astro- 
Electronic Products Division engineering groups work- 


ing under Vernon D. Landon and Edwin A. Goldberg, 
Project Managers. 


PRINTS OF PHOTOGRAPHS 


Prints of technical photographs appearing in this 
Magazine have in the past been available to readers, 
but it has now become necessary to make a revision 
of prices. The following are the current prices for 
prints, including postage. 
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83 Guyton 


Scott 25-valve, all-wave Philharmonic Receiver. 
offers? Apply: The Radio Service Co., 
Street. Wanganui. 


FOR QUALITY—BUY EICO—FOR VALUE: 
IMMEDIATE DELIVERY 
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The TT21 and TT22—Two New R.F. Valves For the Transmitter 
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Recently announced as available in this country by 
British General Electric are two new transmitting 
valves, the TT21 and TT22. These should be of great [EES # : HEE: 
interest to amateur transmitters and others, as a TEER oe SESH 
single valve is able to accept more than the official SS se 
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Both are based in their design on the now well-known : , se seegitaneaiseessetie 
audio valve, the KT88, but the TT21 and TT22 have i Hi 
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are identical in characteristics except for their heater 


voltages of 6.3 and 12.6 respectively, and their ex- 
ceedingly modest price will make them almost a “must” 
for new transmitter designs, whether for conventional 
C.W. or A.M. transmitters, or for S.S.B. work. The 

curves reproduced here from the complete data sup- iettiianas 
plied to us by B.G.E. give a good if brief idea of their é 


Anode modulator class C telephony. 
(Concluded on page 37) Power output/anode voltage curves. 
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ELECTRICAL AND TRADE SECTION 


TRADE WINDS 


A.W.A. AT THE HUTT VALLEY 
INDUSTRIES FAIR 


The A.W.A. stand at the Hutt Valley Industries Farr, 
August, 1960. Very appropriately A.W.A., the company 
which manufactured the equpment used by the New 
Zealand Broadcasting Service in their broadcasts from the 
show building, shared the stand with the N.Z.B.S. The 
photograph shows the 2YD announcer’s desk on the left- 
hand side of the stand. The television camera is hidden 
behind the A.W.A. symbol. The lens takes its view through 
a hole which is difficult to detect, in the centre of the 
A.W .A. symbol. A.W.A/s part in X-ray and_ technical 
trauung and the depth of the company’s activities in the 
manufacture and supply of specialised equipment are illius- 
trated in the display. 


One of the most interesting and striking displays at the 
Hutt Valley Industries Fair, August, 1960, was the A.W.A. 
stand—shared with the N.Z.B.S. Commercial Station 2Y D. 
Appropriately the equipment used for these broadcasts, 
from control wit to transmitter, was manufactured and 
supplid by A.W.A. to the N.Z.B.S. against a recent con- 
tract. Crowds watched the radio announcer at work in the 
foreground and participated. in “See Yourself on Tele- 
vision” in the background, 


PERMALI FOR WORLD’S LARGEST 
V.L.F. TRANSMITTER 


The world’s most powerful very low frequency radio 
transmitter is being equipped with Permali densified 
wood variometer and helix coil supports. 

This transmitter is now under construction for the 
U.S. Navy near Cutler, Maine, U.S.A., and is de- 
signed to communicate with submarines submerged 
as deep down as 100 ft. It will operate on a frequency 
of 14 to 30 kilocycles beaming out radio waves up to 
a mile in length and audible to surface ships and shore 
stations around the world. These signals can be picked 
up by submarines without the necessity of sending an 
antenna-bearing periscope above the surface and conse- 
quent risk of detection. 

The role of Permali Ltd. in this £20 million pro- 
ject has been, as a sub-contractor to the Continental 
Electronics Manufacturing Company of Dallas, Texas, 
to part-design and engineer the complete fabrication 
of strong, lightweight, dielectric supports for two 
variometers and two helix coils. The mechanical pro- 
perties of the Permali insulating wood laminates used 
can be adjusted to order and the most suitable grade 
for each part has been selected to give maximum 
strength in the direction required. All the structures 
are assembled with nuts, bolts and dowels made from 
the same non-metallic material. | 

Each variometer consists of a rotor and a stator 
to provide variable inductance for circuit tuning and 
measures overall 215 ft. high, 13 ft. long, and 12 ft. 
wide. The rotor, supported by a specially designed tube 
of approximately 12in. diameter, and enclosed by the 
stator structure, carries approximately 4,000lb of 
3.4 in. cable, and is so designed that the angular dis- 
tortion during operation will not exceed 10 minutes of 
angle. The stator, likewise, is wound with 3.4 in. 
cable, weighing some 5,000 lb. 

Each helix coil support measures 34 ft. high and 
22 ft. diameter, carries 25,000 Ib of cable, and provides 
a fixed inductance in the transmitter circuit. They 
consist of 12 Permali box-design columns erected 
in a circular pattern and jointed at several points with 
tie-braces to give rigidity to the load-bearing members. 

All the structures were manufactured by Permali 
Inc., Mount Pleasant, Pa., U.S.A. in close technical 
co-operation with the parent company Permali Ltd., 
Gloucester. 


BUY EICO—OVER 1,000 EICO INSTRUMENTS 
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DR STRAKER APPOINTED DEPUTY 
MANAGER, RADAR DIVISION 


The appointment is announced of Dr T. W. Straker, 
M.Sc., Ph.D., as Deputy Manager of Marconi’s Divi- 
sion, of which Mr E. N. Elford, O.B.E., A.M.1LE.E., 
is Manager. 

A New Zealander by birth, Dr Straker had a dis- 
tinguished career in the New Zealand Artillery during 
the war. and was captured in the Western Desert and 
sent to a P.O.W. camp in Italy, from whence he 
escaped to Switzerland. At the end of the war he re- 
turned to New Zealand and lectured in physics for a 
while, before going to Cambridge, England, to study 
research-into the ionospheric propagation of low fre- 
quency waves. Later he joined the Defence Research 
Board of Canada, and ultimately became head of the 
division comprising low frequency, high frequency, and 
microwave groups, working on air defence problems. 
In 1954 he was appointed Defence Research Liaison 
Officer, Canadian Joint Staff in London, liaising with 
U.K. Government establishments and industry on elec- 
tronics research and development, and air defence. 
He also spent some time at the SHAPE Air Defence 
Technical Centre, in The Hague. 

Dr Straker joined Marconi’s in 1957, and from 
1959 until his present appointment was Chief of Pro- 
ject Co-ordination Group. Research Division. 
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GOVERNMENT TV POLICY: VIEWS OF 
A.N.Z. BANK 


The A.N.Z. Bank, in its quarterly survey has criti- 
cized the Government’s policy for the development of 
television in New Zealand. 

“Because television will be costly for New Zealand, 
the Government is limiting the cost by various controls 
on the pace and extent of development, but at the 
expense of depriving the community of the full service 
to which it should be entitled,” says the survey. 

“There is a strong case to establish full-scale televi- 
sion service in New Zealand, but New Zealand has 
some unique disadvantages which make television rela- 
tively costly. 
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“Some main effects of the Government policy are to 
concentrate capital costs of establishment on the Govy- 
ernment itself, to restrict the appeal to advertisers by 
limiting the audience, and thus to restrict revenue 
from that source.” 

“This means that licence fees and sales tax are the 
major offset for Government expenditure, and these 
will also be restricted for some years by the import 
quotas and the limited coverage by low-powered trans- 
mitters.” 

“Furthermore, the small scale of the manufacturing 
industry, and attempts to establish local manufacture 
of more components as soon as possible will mean 
high costs of production per unit.” 

“A very different picture would emerge,” says the 
bank, “if the Government had taken a different policy 
line, allowing private enterprise to enter the industry 
and offering licences for an additional channel in the 
main centres if such were sought.” 

“In such circumstances,’ the bank says, “the Gov- 
ernment’s licence and sales tax revenue would be 
augmented without any extra costs and advertising 
revenue might be raised because the larger audience 
would justify higher rates.” 

“If New Zealanders are fully employed and earning 
high incomes, why should they be denied the right to 
cheose the way they spend their incomes in a free 
market ? The Government may tax such pleasures, and 
limit the overall level of activity and the amount of 
credit available, but further interference infringes the 
citizens’ economic rights.” 


POST OFFICE NEWSBRIEFS 


The new international Telex service, a customer-to- 
customer teleprinter service, which was introduced in 
New Zealand on the Ist September, is available to 
Australia, the United Kingdom, the Republic of Ire- 
land, Canada, the United States, Japan, Hong Kong, 
Malaya, Singapore, Austria, Belgium. Denmark, Fin- 
land, the Democratic Republic of Germany, the 
Federal Republic of Germany, Greece, Hungary, 
Luxemburg, the Netherlands, Norway, Spain, and 
Switzerland. 

x x * 

Mr D. E. Fouhy, C.V.O., C.B.E., official secretary 
to His Excellency the Governor-General, who is to 
retire soon, is an old Post Office man. He joined the 
Post Office as a cadet in the General Post Office in 
1909. For a period he was private secretary to the 
Director-General of the Post Office. 

xk 

The annual report of the Post Office presented to 
Parhament this year was the 100th. Although the 
first Post Office in New Zealand was opened in 1831 
it was not until 1860 that, under an Act of Parlia- 
ment, the Post Office was called upon to report to 
Parliament. Previous to 1860, reports were made to 
the Governor. 
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LATEST OVERSEAS DEVELOPMENTS 


NEW DEVICE CONVERTS LOW HEAT 
INTO ELECTRICITY 


Princeton, New Jersey.—An important step toward 
development of a practical method of converting heat 
directly into electricity was reported recently by the 
Radio Corporation of America here. 


CONVERTER TUBE—Dr 
Hernqvist of the Radio Corporation of America research 


THERMIONIC Karl G. 


laboratories in Princeton, New Jersey, examines a 
thermionic converter tube. The experimental tube, here 
suspended over a circular magnet, 1s capable of convert- 
ing heat directly into electrical power and functions within 
the range of temperatures produced by ordinary fuel. 


The company unveiled an experimental thermionic 
tube which it said produces electricity directly, without 
moving parts, from heat sources of 1,100 degrees 
Centigrade—equivalent to the temperatures produced 
by burning ordinary fuels, such as gasoline and natural 
and at an efficiency of about 14 per cent. 


gas 

“A major goal in work in thermionic conversion 
devices,’ according to H. W. Leverenz, director of 
R.C.A.’s research laboratories, “is to achieve a simple 
unit capable of generating electrical energy directly 
and with reasonable efficiency from conventional heat 
sources. Until now, tubes of this type have operated 
with, acceptable efficiency only from special heat sources 
producing temperatures well over 2,000 degrees Centi- 


grade. At the same time, other devices capable of 
operating from lower temperature sources have had 
the disadvantage of extremely critical construction, 
raising serious problems from the standpoint of eco- 
nomical mass-production.” 

The R.C.A. device is expected to help lead the way 
toward a wide range of applications for thermionic 
conversion, such as in homes, electric automobiles, 
nuclear reactors and in fixed and portable installations 
for military and industrial users. The company also 
is investigating conversion of solar heat for power in 
space vehicles. 

Dr Karl G. Hernqvist, who headed the R.C.A. re- 
search team, has said that the experimental tube is 
capable of generating either direct or alternating cur- 
rent at frequencies up to about one million cycles per 
second. “Such units could be fabricated in various 
forms and arrangements to produce whatever level of 
power might be required,” he added. 

He explained the conversion principle as follows: 
The thermionic tube has two electrodes; one. from 
which electrons are emitted when sufficient heat is 
applied, and a second to which these electrons flow to 
produce an electrical output. The tube is filled with 
cesium vapour which becomes ionized upon contact 
with the hot cathode, expediting the flow of electrons 
to the output electrode. 

“In the new experimental tube,” he said, “a new 
arrangement of internal tube elements has been con- 
ceived and a different type of cathode has been used 
to emit electrons at considerably lower temperatures. 
This permits a maximum flow of electrons without the 
earlier requirement for unduly high-temperature heat 
sources, leading in turn to longer operating life.” 


* * * 


WESTINGHOUSE EXPERIMENTAL KITCHEN 
HIGHLIGHTS FUTURISTIC APPLIANCES 


PITTSBURGH, U.S.A—A_ unique experimental 
“kitchen” of the future developed by Westinghouse 
Electric Corporation scientists has cold cabinets in- 
stead of a refrigerator-freezer, solid cooking surfaces, 
a dishwasher that uses sound waves, and a combination 
electric and high-speed electronic oven. The kitchen, 
which is now on tour of the United States as part of 
a “Parade of the Future” exhibit, was designed to 
demonstrate the methods tomorrow’s homemaker may 
use for many ordinary household tasks. It takes 
viewers into the laboratories to see what tomorrow 
will bring. 

Rather than a conventional refrigerator-freezer, the 
kitchen employs a series of refrigerated cabinets and 
drawers. These are cooled to selected temperatures 


(Continued on page 33) 
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ANNUAL CONFERENCE OF NEW ZEALAND 
RADIO & TV MANUFACTURERS 


The Annual Conference of New Zealand Radio 
& Television Manufacturers was held at Wairakei 
from the 25th to 27th September, 1960. The delegates 
gathered on Sunday the 25th and the days of the 26th 
and 27th were fully occupied in business deliberations. 


While there was a comprehensive agenda paper, as 
would be expected the centre of attention was televi- 
sion. Obviously all manufacturers are well forward 
with plans to cope for market requirements of re- 
ceivers. 


A further interesting point was that as an indus- 
try a real effort is being made to manufacture as many 
components as possible so that in the not too far dis- 
tant future there will be an extremely high New Zea- 
land content of both labour and material in locally 
produced television sets. 


The question of the impact of television on the 
economy of New Zealand was discussed and from 
comment the impression gathered was that so far, at 
any rate, the advent of television had not made the 
slightest impact on other industries which some con- 
sidered, could suffer because of television. 


While plans are laid for 5 kilowatt TV transmitters 
in Wellington, Christchurch, and Dunedin in that order, 
the only operational station is the relatively low 
powered so-called experimental transmitter in Auck- 
land. The Conference was told that present policy was 
to build up transmitting hours from the present Auck- 
land station and to operate the other stations initially 
on an experimental basis. There was a realization that 
the present low powered Auckland transmitter with 
an inefficient aerial was giving most inadequate cover- 
age. Despite this sets were selling and the standard of 
transmissions was considered good. The Broadcasting 
Service had in mind a location which it was felt would 
admirably suit from the point of a transmission site, 
but problems have to be overcome in procurement of 
this site. There is no question that Auckland will have 
a first-class coverage when the projected high powered 
transmitter is installed in a suitable location. 


Many complimentary remarks were passed regard- 
ing the efforts of the Broadcasting Service technical 
staff working under conditions which it was realized 
were far from ideal. 


The industry was told that 25,000 tubes were the 
total allocation for all manufacturers for 1961. Pro- 
vided transmission hours are extended and entertain- 
ment value of programmes is high, manufacturers in 
general indicated that they thought this would be in- 
sufficient to meet the market. Individual manufacturers 
indicated that their tube allocations did not really 
permit an efficient production rate, bearing in mind the 


number of stages required in line assembly of television 
sets. 


As a corollary to the expansion which is expected 
with the advent of television, a note of anxiety was- 
sounded on the matter of adequacy of skilled technical 
personnel. One speaker made the most pertinent com- 
ment that at the moment there is no distinction be- 
tween, the bright and the average apprentices. A most 
practical thought was put forward that there could be 
a distinction so that the bright apprentice could pro- 
cure registration as a journeyman in a lesser number 
of hours than is provided for in the present contract. 


On the final afternoon of the Conference the ladies 
in attendance went on a fishing trip. While the after- 
noon was extremely pleasant, no fish were caught, 
although there was one near miss. 


The Conference concluded on the Tuesday night 
with a later dinner which was held in a generally con- 
vivial atmosphere. 


The Conference was regarded, by those who at- 
tended, as highly successful. 


Mr T. J. F. Spencer was elected as Federation 
President for the ensuing year and Mr Ralph Slade 
Vice-President. 

A, notable absentee from the Conference was Mr 
Martin Kimble who was on the sick list. The Con- 
ference sent him a telegram of best wishes. We under- 
stand that he is now well on the way to recovery. 


WESTINGHOUSE EXPERIMENTAL KITCHEN 
(Continued from page 32) 


by means of thermo-electricity, wherein electric cur- 
rent passed through two dissimilar materials creates 
heat or cold, depending on the direction of the cur- 
rents. This cooling method is silent and contains no 
moving parts. 
- Two side-by-side drawers using thermo-electricity 
put frozen, fresh vegetables and meat storage between 
the sink and cooking area, just below work surface 
height. At the end of an “L”-shaped counter surface 
are two more deep refrigerated drawers—one a 
freezer, and the other a regular refrigerator section. 
Above these at reach-in height is another two-way 
refrigerated section, with doors on either side, It is 
accessible from the kitchen or adjacent dining area. 
The electric surface cooking platforms are made com- 
pletely solid rather than with the conventional cooking 
coils. The heating unit is cast into an inverted alu- 
minium pan for each cooking unit, thus giving com- 
pletely even heat, smooth appearance, and no place 
for spillage. 
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LATEST RELEASES IN ELECTRICAL 
AND ELECTRONIC EQUIPMENT 


This section of our paper is reserved for the introduction of new products and space preference is given to our 
regular advertisers. For further particulars, contact Advertising Manager, “R. & E.”, Box 6361, Wellington. 


PHILIPS AG 3304 DUAL-PURPOSE STEREO 
AND MONAURAL PICK-UP HEAD 


A crystal turnover head with a diamond stylus for 
reproduction of stereo and monaural microgroove re- 
cords and a sapphire stylus for standard 78 r.p.m. 
records. 

Features: High channel separation, high vertical and 
lateral compliance, low vertical needle force, 
needle talk negligible, simple rapid turnover 
movement brings either stylus into use, stylus 
easily replacable, frequency response basically 
flat throughout the audible range. 


Technical data: Output voltage, 120 mu/cm/sec. ; 
compliance (lateral). =73 10—® cm/dyne; 
compliance (vertical), ==/72 10-°cm/dyne; 


compliance (coarse groove), = 72 10-6 cm/ 
dyne; capacity, 1500 pufd.; vertical needle 
force, 4-6 grams; channel separation at 
1000 c/s, 720dB; needle point radius, 18 
diamond; needle point radius, 75 » Sapphire. 


Retail price: £4 12s. 6d. 


PHILIPS AG 3401 MAGNETO DYNAMIC 
STEREO PICK-UP HEAD 


The most advanced stereo pick-up head in existence. 
Frequency response from 20-20,000 c/s. Output voltage 
strictly linear with needle tip velocity for all fre- 
quencies, 

Features: High channel separation, extremely small 

moving mass, resonance-free reproduction of 
entire frequency range, needle talk negligible, 


proof against extreme tropical conditions, 
fully shielded, no magnetic stray field, 
constant needle pressure, no input trans- 


former is required. 


Technical data: Compliance (lateral), =5.3 10-° 
cm/dyne; compliance (vertical), =2.2 10-6 
em/dyne; inductance per channel, 500mH; 
D.C. resistance, 800 ohms ; needle point radius, 
18»; vertical needle force, 3-5 grams; dia- 
mond stylus; channel separation at 1000 c/s, 


20 dB; at 10,000 c/s, 15 dB; 
mass, 3 Mg. 
Retail price: £9 15s. Od. 
* * * 


A.W.V. AND R.C.A. EQUIVALENTS TO 
JAPANESE TRANSISTORS 


Many Japanese transistor types are finding their way 
on to the New Zealand market and the following list 
represents types that can be replaced with R.C.A. or 
A.W.V. equivalents. 


effective moving 


Similar Japanese Similar 

Japanese No. U.S. Type No. US" Type 
Hitachi Toshiba 
HJ15 2N2Z15en 2552anZNGS 
HJ17D ON217:\ «2556: s2N278 
HJ22D 2N218 
HJ23D 2N219 Ten 
HJ32, HJ70, 2S141 2N370 2830 2N411,2N412 
HJ34, HJ34A,2S91 2N270 2831 2N409,2N410 
HJ35 2N301 2832 2N405, 2N406 
HJ37, HJ71, 2S141 2N371 2833 2N407,2N408 
HJ50 2NZ153 02534' F2N276 
HJ51 2N408 2835 2N140,2N219 
HJ55, HJ60, 2S146 2N219 25836 2N139,2N218 
HJ56 Z2N410 2837 2N109,2N217 
Hy by 2N412 2838 2N270 
HJ72, 2514 2N3/72 2839 2N175, 2N220 
HJ73, 2S143 2N373 2S40 2N269 
HJ74, 2S144 2N374 2S41 2N301 
HJ75, 2S145 2N544 2542 2N301A 

2543 2N247 
Toshiba 28109 2N370 
2S44 2N217 258110 2N371, 2N372 
2845 2N218 2S112 2N372 
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SOME NEW THOUGHTS ON APPRENTICESHIP 


The following short paper was delivered to the recent Radio and Television 

Manufacturers’ Federation Conference at Wairakew by Mr Fritz Wullf, of 

Philips Electrical Industries of New Zealand Ltd. The thoughts expressed may 

seem almost revolutionary, but there is some sound thinking behind them, and 
we hope all our readers will ponder them. 


Today, 1960, we live in a world of enlightenment, of 
technical advance, of psychology. We. accept the 
modern wonders of radar, television, electronics, auto- 
mation, sputniks, and the like as almost commonplace. 
The pérsonality, motivation, and abilities of the indi- 
vidual are recognized as an integral part of industrial 
success. And yet, the more rapidly the growth of tech- 
nology advances, so does the availability of the tech- 
nician diminish. Throughout the world the shortage 
of the trained skilled man becomes more acutely felt. 
What can we do about this dearth of skilled trained 
men? 

Today, in the midst of scientific advance, we still 
cling to a form of training which stems from the middle 
ages. We still revere a form of training which is as 
far behind the times as is a sand clock compared to an 
electronic computer, or a hot-air balloon compared to 
a three-stage rocket. I refer to the ancient and time- 
honoured apprenticeship. 


To become a mechanic, a serviceman, a painter or a 
carpenter, you must serve an apprenticeship—a period 
of training under a variety of skilled journeymen 
whose teaching can be good or bad. Whether you learn 
panel-heating, cabinet-making, building, pattern- 
making, paperhanging, or radio engineering, the time 
required is five years by law, no more and _ no less. 
This, in an enlightened age which recognizes indi- 
vidual differences, intelligence scales, and modern 
teaching techniques is so archaic as to be ridiculous. 
Can a painter require the same training time as a 
motor mechanic? Must a boy of high intelligence need 
the same training time as one of low average intelli- 
gence? The time has come when this medieval system 
must be replaced by modern training methods in order 
to meet the urgent need for skilled and qualified men. 


In the Army, cadets are coached to serviceman’s 
registration standard within twelve months for radio 
work. How long then to train a painter or paperhanger 
or panel-beater? In my own factory we can train a 
woman in two weeks to become a line assembler and 
yet an apprentice must spend a minimum of six months 
on this work as part of his training schedule. We also 
train women on alignment, repair, and testing in a 
matter of months and yet an apprentice must spend 
2% years on this type of work before the law considers 
him properly trained in this field. We have found that 
a good average apprentice can qualify as a radio ser- 
viceman in 3 years and yet he must still eke out his 
full time before obtaining registration (provided he 


has turned 21). This time is not only a complete waste 
to both the boy and the company but his training could 
be completed in even less time. Let us be realistic and 
gear our training to the requirements of the day and 
use to greatest advantage the latest teaching techniques. 
Let us strive to abolish an ancient system which does 
not account for individual differences. Let us stream- 
line our training to the capacities which we know we 
can achieve. Let us change a law which is completely 
out of touch with reality and meet our present needs 
with a constructive, positive approach. 

This is a matter of vital concern to our industry as 
a whole and even critical as far as our economic and 
technical survival is concerned. I move, therefore, wtih 
complete conviction, that this conference should ap- 
proach the Government with a recommendation that 
the present apprenticeship system should be com- 
pletely reviewed with the aim of reducing its terms to 
at least three years, with variations to allow for the 
individual differences of the persons concerned. 


I understand that the Electricians Registration 
Board has made recommendations to the New Zea- 
land Apprenticeship Committee that trade training 
schools should be set up in this country. Such a pro- 
cedure is adopted by many overseas countries with 
considerable success. Because this system gives con- 
centrated theoretical training with adequate practical 
work, this conference should seriously consider giving 
it full support. It is only by these measures that we 
can make certain of a future supply of trained men. 


BACK NUMBERS OF “R. & E. R.” 


Back numbers are available from the publishers, 
Radio and Electronics (N.Z.) Ltd., P.O. Box 6361, 
Wellington, or from: 


S.0O.S. Radio Ltd., 283 Queen Street, Auckland. 

S.0.S. Radio Ltd. 1 Ward Street, Hamilton. 

Webb’s Radios Ltd., 11 Wellesley Street E., Auckland. 
Tricity House Ltd., 209 Manchester Street, Christchurch. 
The Radio Service Co., 83 Guyton Street, Wanganui. 


Heathkit QUALITY COSTS NO MORE 
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TV 
AND RADIO MANUFACTURERS 


FAST, SURE DELIVERIES ° 


Tyga 


Extensively used world-wide by manufacturers of TV and 
sound equipment. Tygan offers a limitless array of 
patterns and colour combinations, to give your sets more 
sales appeal. Exclusive designs available for the N.Z. 
market. 


ACOUSTIC SPEAKER 
FABRIC 


The World's 
Most Modern 
Moulding Strip. 


Give your cabinets the “golden touch” for more eye 
appeal . . . greater customer acceptance. Dollken Metal 
Mould is the key-note of modern cabinet design and is 
used by Styling Departments the world over. 


be i : The new Pye 23” incorporates Tygan 
D OLLKEN : raped ae Speaker Fabric and Dollken Metal Mould 
| oe NOW MADE IN AUSTRALIA 


Tygan and Dollken Products are now made in Sydney. 


Designed to complement Dollken Metal Strip, these No more long shipping delays on orders placed on 

decorative buttons offer unlimited styling possibilities. the other side of the world. You can purchase ex 

Sizes and designs to match all profiles. stock on standard lines and patterns. Contact us for 
samples and fast delivery dates. 


SOLE N.Z. AGENTS: 
COMMERCIAL TRADING CO. (N.Z.) LIMITED. PHONE 77-526 
17-21 Maclaggan Street, Dunedin, N.Z. 
also at Auckland, Wellington, Christchurch, Invercargill 


These famous 
lian Manutacturers 
Australia USER 


TYGAN & DOLLKEN PRODUCTS 
STC © EDISWAN-EKCO ¢ STROMBERG CARLSON ¢ ZENITH ¢ ADMIRAL e ELECTRO- 
SOUND SABA © HEALING © FERRIS © WESTINGHOUSE © KELVINATOR © ROLA 
AWA © HMV © PYE © POPE MOTOROLA « KRIESLER ¢ PHILIPS 
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METALLIZED CAPACITORS 
(Continued from page 14) 


falling between 1000 and 4000 ohm.farads at room 
temperature. The lowness of the claimed figures 1s 
not in any way due to difficulties in obtaining higher 
values but is rather a function of the time taken to 
pass large quantities of components through tests for 
higher limits, since the testing-time increases with in- 
creasing insulation resistance pass-limits. Now that 
there is increasing use of automatic test equipment, 
this position is changing and eventually a more realistic 
pass-limit will be applied so that a clearer picture of 
the true quality of the metallized paper capacitor will 
emerge. 


AN INTRODUCTION TO TELEMETRY 


(Continued from page 18) 


Of the three possibilities, the third is the best, in 
that it frees a higher-frequency channel, which can 
then be used to handle rapidly changing modulation 
that cannot be “juggled” with in the same way as 
above. On the other hand, each step in reducing the 
modulation frequencies so as to use lower channels re- 


quires more equipment and increases the possibility 
of failure. 


A sub-carrier oscillator must be capable of being 
modulated in a linear fashion. It must have good stabil- 
ity and little distortion, and since space and weight are 
always at a premium, simple basic circuits are often 
used. In order to achieve these aims, high-grade close- 
tolerance components must be used throughout the 
equipment, and construction must be according to the 
highest standards. It is not always possible to reduce 
frequency drift as much as is desired, so that frequent 
calibration is often required. This can be done, for 
example, by switching off the modulation from time 
to time, and measuring the free-running frequency 
of the oscillator. Corrections can then be made accord- 
ing to the drift found from the nominal free-running 
frequency. 


AN EXPERIMENTER’S TELEVISION RECEIVER 
(Continued from page 21) 


triode section is taken to the tapping point, because 
it needs less bias than the output section does. Apart 
from the use of a double tube, the circuit is quite 
conventional and requires little comment. It is obvi- 
ously not designed for high-fidelity, and should one 
want to make the most of the excellent quality that 
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TT21 AND TT22 
(Continued from page 28) 


capabilities, and we have been asked to inform readers 
that full data and information will be supplied on 
request to the British General Electric Co, Ltd., Wel- 
lington, 


200 
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C telegraphy. Power output/anode voltage curves. 


can be obtained from the TV sound, the output of 
the EQ80 can be fed to a high-quality amplifier and 
speaker system, and the ECL80 omitted altogether 
from the circuit. Alternatively, it can be included for 
the sake of completeness, and a closed-circuit jack 
used at the output of the EQ80 for leading out the 
audio signal when required. 


Next month, we will give the circuit of an R.F. 
amplifier and oscillator-mixer stage suitable for re- 
ceiving Channel 6. This will be wanted by those who 
are within range of any of the various experimental 
stations that are on the air in different places, while 
those who want to receive Channel 2, for the Auck- 
land transmitter, can duplicate the tuner section of 
our previous receiver, which will be found described 
in the August, 1959 issue. 


COMPLETE YOUR GEAR WITH ‘Weathacte 


Busbar Trunking & Switchgear “OTTERMILL” 
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SWITCHES TO STREETLIGHTS 


‘ = 
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_ 


Jointing sleeves 


‘TELECOM 


Industrial Lighting Equipment 
“THORLUX" 


Pole Line 
Hardware 


“AJAX” 


Insulators ‘“‘N.G.K"* 


Resistance wires ““CROMALOY” 


Sound 
Equipment 
A.E1." 


T’S no idle boast... NEECO stock » 


the widest, most complete range 
of famous names in electrical pro- 
ducts in New Zealand. Their rep- 
resentatives talk your language, too 
—they know the ‘ins’ and ‘outs’ of 
your profession. Whatever you 
want in the electrical field, go see 
NEECO. They have a choice of 
several brands for the job you’ve 
got in mind. You save time dealing 
with one central distributor, too. 


If it’s electrical it’s at 


Street Lights & Lamps “‘A.E.1. L. & L” 


Air Conditioning—““Westair”’ 
Air Conditioning —G.E. 
Anglepoise Light Fittings — 
‘““Femo”’ 
Bells and Alarm Systems — 
“ce Sax” 
Collector Drums—‘‘ Metool” 
Charts — ‘‘Recorder’”’ 
Communication Equipment— 
Automatic Electric 
Domestic Appliances — 
A.E.I. ‘‘Gala” 
Everything Electrical — 
AEAS GGEPOiGE 
Electric Range Plates — 
“Elbcol” 
Float Switches — 
Neeco “Climax” 
Floor Polishers — ‘‘Silovac”’ 
Hair Dryers —“‘Solis””’ 


Switches: “CRATER” 


Hoists — “Tirfor”’ 


Line Tools — Dicke & Kleins 


Measuring Instruments — 
“Microwave” 
Measuring Instruments — 
“Pullin” 
Permanent Magnets 


Radiant Electric Range Plates 


—A.E.I. “Gala” 
Sanitary Incinerators — 
“Barrywald” 


Seamless Conduit — 
‘Metallic’ 
Soldering Irons —“*Zeva” 


Switches —‘‘Sanders”’ 


Underfloor Heating — 
‘Panalec”’ 


X-ray Apparatus — ‘“ Enraf”’ 


Branches throughout New Zealand 


THE NATIONAL ELECTRICAL & ENGINEERING CO. LTD. 
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Element ! , 


Super Safety Jug 


SPECIAL SAFETY FITTING — exclusive fitting prevents 
tipping — easily fixed, gives positive protection. 

SAFETY EJECTOR ELEMENT — automatically switches off 
if jug is dry. A simple resetting action, then restores former 
efficiency. 

NON TURBULENCE SCREEN—guards against “boil overs”. 
HEAT PROOF HANDLE and BASE — features which mean 
convenience to the housewife. 

GLEAMING CHROME FINISH — built to last a lifetime, 


WON'T PULL WON'T BURN 
OUT OUT 


Ultimate-Ekco (N.Z.) Co. Ltd. | ee Ouay St., Auckland. 
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-EMANIA 


PRECISION 


TIMERS 


Whether your requirements 


are for 


SPORT or 
INDUSTRY 


LEMANIA can offer high precision 


stop watches and chronographs. 


Lemania precision timers are 


subject to exacting tests to RN mem wee 

, i d s CA ne aay . . 
ensure accuracy and re * Makers of precision 
liability under most 

conditions. * SIMPLE TIMERS 


* SPLIT-SECOND TIMERS 


* POCKET CHRONOGRAPHS 


Supplies of various types are available * SPLIT-SECOND 
CHRONOGRAPHS 
from stock. Your inquiries for prices 

* SPECIAL TIMING 

and details will be forwarded promptly. EQUIPMENT 


. GOUGH LTB. 


— PHONE 62-254 ——— CHRISTCHURCH 
—— PHONE 40-598 Sed AUCELAND 


New Zealand 
Stockists — 


A vailable now... 


—— 
— 
—_—— 
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7 Types for INDUSTRIAL and MILITARY power supplies 


ute-Maximum Values: For supply fr 


CHARACTERISTICS : 
FORWARD CURRENT, DC AMBIENT TEMPERATURE at Ambient Temp. of 25°C at Ambient Temp. of 150°C | 
Max. Forward Max. Reverse Max. Reverse Current ey 
Voltage Drop (DC) Current (DC) (averaged over one complete |” 
cycle) at Max. Peak. ‘ 


at indicated pc | at Max. Peak. 
Forward Current | Inverse Voltage Inverse Voltage 
(wa) 


(VOLTS) 

Seswooo 
1.1 at 500 ma eee 8 400 E 
ee 

piso | I 


d with resistive OF inductive load 


equency of 60 cycles an 


100°C 150°C 
Ambient Ambient 


Inverse 
Voltage | Vo! 


and GENERAL PURPO 


with capacitor input. 


2 Types for TV 


ply frequency 60 cycles and 


Maximum Ratings for sup 


Maximum 


2 Peak RMS 
R.C.A. Inverse Supply 
Type Voltage Voltage Storage 
Numbers (Volts) (Volts) (°C) 


EXTENSIVE TESTING 
ASSURES RELIABIL 
é ITY A 
aa FE in these 9 welded, hermetically aah 
ectifiers designed and produced by RCA 


100% high-t 
ae z dpetcttee pai test at full load 
.100% reverse-leakage current test 
» 100% forward characteristic test 
» 100% pressure-seal test 
«100% temperature cycling 


AMALGAMATED WIRELESS (Australasia) N.Z. LTD. 


AUCKLAN 
Saye oe WELLINGTON CHRISTCHURCH 
P.O. Box 830 P.O. Box 2084 


F 3 , 

os bere concerning the full 

ae R.C.A. Silicon Rectifiers and 
special applications, contact: 


V.R.11 


“* "260 66 «ede @ 


T.C.C. compenents and typical suppression cir- 
cuits enable manufacturers and service en- 
gineers to deal effectively with the suppression 
of electrical interference in a wide variety of 
appliances. 


Interference over a wide range of fre- | 


quencies must be dealt with in each separate 
frequency band, i.e., short (F.M. or T/V), 
medium and long, as for instance, it is often 
found that a suppressor which is effective on 
the medium band may be inadequate for sup- 
pression on the long and medium bands. 


All types of suppressors shown comply 
with the British Standard Specification No. 613. 


. 
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INTERFERENCE — 
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e@@4ae@er agasee 
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SUPPRESSOR 


RITE ARSON CSREES hide 9 


T.C.C. manufacture suppressors to individual 
requirements and to suit the specifications of 
any country concerned. Further details may 
be obtained on application. 


The research and development labora- 
tories of T.C.C. extend their knowledge and 
experience in combating electrical interference 
to assist manufactureres in effectively suppres- 
sing their appliances. Recommendations can 
be made for the use of the correct condensers 
or complete filter networks incorporating con- 
densers and inductors built into single units 
to facilitate ease of assembly or production. 


TURNBULL and JONES LTD. 


Auckland, Tauranga, Hamilton, Palmerston North, Wellington, Nelson, Christchurch, Dunedin, and 
Invercargill. 


